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FOREWORD

Thi s docunent gives the results of a 1985 study performed
at Avondal e Shipyard. The study is, in part, a response to an
industry priority set forth in accordance wth the Nationa
Shi pbuilding Research Program wunder the auspices of the
Merchant Marine Act of 1970: to inmprove  shipbuilding
productivity and reduce shipbuilding costs while maintaining
requisite high standards for critical processes and operations.

The primary objectives of this project are-to:

Study the present nethods and equi prent used to nove
personnel and light |oads at Avondale’s main yard.
Docunment the present nethods being used.

Devel op plan(s) for new nethods and/or equi pnent to
reduce overall costs.

The results of the study are that both short and long term
i nprovements in productivity and cost reduction have been
identified. These are being and will be inplenented.

Many of the recommended changes coul d be applicable at
other U.S. shipyards, although differences in yard |ayout, type
of ship work, etc., would determ ne what woul d be achi evabl e.

This project is one of many now jointly funded by the
Departnment of Transportation, Mritime Admnistration and the
United States Navy, cost shared by Avondal e Shipyards, through
SNAME Panel SP-1 Shipyard Facilities and Environnental Effects.
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1. EXECUTI VE SUMVARY
1.1 The Purpose of This Project

The basic purpose of this project is to determne the cost
of the present nethods of moving light materials and people
bet ween yard operations and on and off ships, and to devel op
new met hods and/or equi pnent to reduce the high cost of these
functions.

1.2 (bjectives

The objectives of the study are to:

a. study the present nethods and equi pment used to nove

personnel and |ight |oads at Avondal e’ s nain yard.

b. estimate the cost of the present nethods of noving

personnel and |ight | oads.

c. develop plan(s) for new methods and/or equipnment to

reduce costs.

1.3 Scope

The study project includes the main yard of Avondal e
Shi pyards | ocated al ong the west bank of the M ssissippi River
near New Ol eans, Louisiana, as shown in Exhibit |-1.

A brief review of the east bank warehouse |ocated in
Har ahan, across the river fromthe main yard, was also included
with respect to material transportation between the two
| ocati ons.

1.4 Meaning of "Light Loads"

It was necessary at the beginning of the project to arrive
at a working definition as to what was neant by the term "Light

Loads.” Two factors emerged as being key in defining the term



a. bul k and/or shape

b. wei ght

The predom nant factor is bulk and/or shape. Vi ght
enters the definition (as a nodifier) and is not a final
determ nant of a light | oad. It is only a refining and
[imting factor with respect to existing materials handling
equi pnent and/or the specification of new equi pnent.

The total nunber of personnel required to hook/unhook
and/or manipulate the load, bearing in mnd the above two
factors, gives a broad definition of light ancT/or heavy | oads.
For exanple, for yard only novenents;

if one man is required to perform the handling
operations (2 if a crane operator is involved), the
| oad can be classified in the |ight category.
shoul d nore than one nman be required (3 or nore in
the case of crane operator involvenent), then the
| oad nmay be considered in the heavy category.

Exceptions to these criteria undoubtedly occur, but for
general shipyard practice, this practical definition will cover
the majority of material handling situations. This study was
l[imted to individual transported |oads under five tons and
crane | oads under ten tons. For the purposes of surveying
crane usage, heavy | oads were considered as one category and
light loads (using the small "hooks”) were considered as

anot her category.



1.5 Exclusion: Plant Engi neering and Mi ntenance Use of

Vehi cl es
This category was specifically excluded from the current
proj ect. Because of the size of this portion of the vehicle
fleet, it is considered that a simlar study based on that
vehicl e usage alone could result in substantial additional
savi ngs.

1.6 Summary of Concl usions and Reconmendati ons

This project was done as a case study at Avondale, to
which  the  findings and reconmendat i ons are directly
applicable. The sane principles of analysis and concepts could
be applied at any U S. shipyard.

a. Total estimated 1985 direct cost of naterials
handling is running at a yearly rate of just over
$9.7 mllion.

h. The formation of a centralized transportation
di spatching department could save in excess of
$325, 000 per year.

C. A smaller, simlar transportation/utilization study

should be performed on the plant engineering/

mai nt enance vehicle fleet. Addi tional savings are
l'ikely.
d. A review of the present utilization and policy of

portable radio usage wthin the yard is reconmended.
Less expensive alternatives or conbi nati on of

alternatives nmay be available



On average, each notorcycle on site nakes |ess than
one round trip per day on the |evee road. The
conpany’s policy wth regard to the distribution of
mot orcycles coul d be re-eval uat ed. An alternative
van- type central shuttle bus system could be
consi der ed. Savings up to $91, 000 per year could be
achieved by the elimnation of half the notorcycle
fleet.
A zoned staging sequence for bel ow deck scaffol ding
shoul d be i npl enent ed. One of the biggest problens
affecting mat eri al handling on board ship,
particularly with conversion projects, is the current
practice of flooding bel ow deck areas wth too many
scaffold installations. This makes it difficult to
use any type of mechanical aid for material handling.
A separate, detailed study on staging systens is
currently underway.

Personnel hoists (elevators), as currently used, are
war r ant ed and justified in hi-rise shi pyard
situations.
The use of tower cranes for ship work is recomended:

for shi pbui I di ng t hese shoul d be ei t her

ways-nounted or on-ship nounted as appropriate to
give lifting cover and avoid interference with the
Wi rl eys.

for repair or conversion work it woul d appear that

on-ship mounting woul d be the nost applicable.



Tower cranes are recomended over the use of materia
hoi sts or material handling elevators. Avondale has
been using some tower cranes for a nunber of years.
The installation of additional tower cranes could
save in the order of $580,000 per year. A separate
tower crane study by Avondal e should be conpl ete by
June, 1986.

Approxi mately  $300,000 is spent per year on
repl acenent of wooden skids. Use of nmetal or plastic
skids alternatives should be evaluated by Avondal e.
Consi derabl e savings over the long term may be
achi evabl e.

Fork lift runner channels should be installed on the
bottons of all new | ock boxes so that wooden pallets
are not required.

The area required for fabricated pipe yard storage
can be reduced significantly wth new handling
storage equi pnent.

The Harahan warehouse across the river is nmaintained
on a short-termlease to neet current needs. | f
were to be kept on a permanent or long-term basis, it
woul d be worth investigating an alternative equi pnent
and racking scheme. Space utilization could then be
I ncreasea considerably in sone areas.

The concept of leaving flat bed trailers at various



locations around the yard for storage wuntil full
works fairly well at Avondale. However, it could be
nmore cost effective to load and unload the trailers,
reduce the trailer fleet, and reduce mai ntenance and
depreciation costs.

The purchase of a Gadall "Loed” type nmateria
handler will reduce the yard jockey fleet by two
vehi cl es and save approxi mately $30,000 per year.
One vehicle with the proper attachments wll satisfy
70% of all yard storage material novenents at the md
1985 year capacity |evel

The use of mule trains was started at Avondale some 8
years ago, after seeing themin action at NASSCO
They work well. Two 12 car nmule trains will handle
nost of the material transport requirenents of the
mai n yard warehouses, the sheet netal shop and the
roto-blast area.

Cabl e cranes have been studied in the past, and could
be | ooked at again in the future to evaluate the
practicability and value of using |ong-span cable
cranes for shi pyard use. These of fer hi gh
flexibility for loads up to 9.5 tons over nearly
1,000 feet span. However, safety during installation

of these units nust be of primary concern.
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2. PRESENT MATERI AL HANDLI NG SYSTEM W THI N THE SHI PYARD
2.1 Overall Light Equipnent Control

A mxture of equi pnent control procedures is currently in
effect at Avondal e.

The pickup and set down of nost light |oads is perforned
by Iift trucks in the 4,000 to 8,000 |b. capacity style. A
relatively new control systemfor the yardts fifty-six (56)
fork lift wvehicles is operated wusing a conbination of
centralized and decentralized control. The fork lifts are
assigned to one (1) of eight (8) separate geographical sectors

of the main yard as shown in Exhibit II-1. In each specific

sector, the lift trucks are generally under the control of the
I ndi vi dual area production or warehouse superintendents.
However, a |ift truck coordinator, who reports directly to the
Goup Vice President of Production, can tenporarily pull idle
trucks fromany area for use in another area if production
needs so dictate. These operations are handled via tel ephone
and portable radi o comuni cati ons between users who urgently
need the lift trucks and the coordinator. This system has
recently been inplenmented in an effort to increase utilization
of the existing fork l'ift truck fleet.

Most of the remaining vehicular yard |light |oad transport
equi pnment (with the exception of the nule trains) falls under
the jurisdiction of the material control departnent. Thi s
equi pment, for the nost part, consists of over-the-road

tractors/cabs, stake body trucks, flat bed trailers, side



| oader s, pickup trucks, a portable <crane and vyard-only

tractor/cabs. See the equiprment list shown in Exhibit I1-2.

Four (4) pickup trucks and four (4) stake body trucks are
consigned to the main warehouse dispatching function. In
addition to performng material dispatching from the yard
“warehouses, these trucks are on call (on a first call, first
service basis) t hr oughout the vyard, based sonewhat on
| ocati on. However, unlike the fork truck fleet, these trucks
return to the general warehouse area when not on a yard call
One (1) pickup truck is assigned continuously to picking up
materials away fromthe yard in the general metropolitan area.

The majority of the remaining transport vehicles for |ight

| oads are assigned to the outside material |ocation control

function which is also responsible for all outside yard
st orage. This function coordinates the transport of piping,
fabricated parts, el ectrical cabl e, oi | / grease, etc.,

t hroughout the yard.

Wien the various shops or platen areas have enough
finished work accumul ated and the work is ready to be sent to
the next location or operation, a call is nade to the materi al
control group requesting a transport vehicle. These calls are
prioritized by the material control function based on a first
call, first service basis. Two (2) stake body trucks are
assi gned continuously, one (1) each to the pipe shop and plate
shop, respectively. Even though these trucks are theoretically

under the control of the material control function, they are in



essence an extended arm of the production shops. In a simlar
fashion, flat bed trailers are assigned to specific areas for
production usage. Four (4) trailers are assigned to the plate
shop, one to tw (1 to 2) to the sheet netal shop, one to two
(1 to 2) to the fabrication shops, etc.

Sonme | ogistic problens may develop if |loaded trailers are
not unloaded in a tinmely fashion. In effect, loaded trailers
can becone work in process storage areas if not handled
properly. This situation can beconme aggravated if, for
exanple, the plate shop plans to work overtinme on weekends. |If
this happens, it is essential that enough enpty trailers be
available for the plate shop to elimnate tying-up nmagnetic
cranes in double handling of materials.

The transport function is actually split between three (3)
ar eas:

Li ght | oads: a. Material Control - Yard Storage

b. Material Control - Dispatching

Heavy | oads: c. Crane Depart nent
The crane departnment (which was not part of this project) uses
nostly rental equipnent - portable cranes, large bed trailers,
cherry pickers, front end |oaders and large fork trucks. The
large transporter and small “Yellow Trailer” transporter
currently being used are owned by Avondal e.

|f a stake body truck or pickup truck is required for a
move, the dispatching departnent is called. |f a standard flat

bed trailer is required, the yard storage departnent is



cal | ed. |f a heavy transporter or portable crane is needed,
the crane departnent is called.

In addition to the above equi pnent used for material
handl i ng and transportafiom war ehouses #l and #2 al so enpl oy
“Pi ckpocket” side |oading pallet picking (and storing) high
fork Iift trucks and a Steinbeck depot high fork lift truck.
Two (2) 400 pound capacity econony |ift mechanisns and one (1)
6, 000 pound capacity side |oader are also used in warehouse
#1. This warehouse equipnent is generally restricted to inside
use and is under the direct control of the warehousing function.

A nule train type tractor pulling a dozen or so small
trailers is used for transporting blasted and painted parts to
the yard storage area. This production function al so uses a
multi-pallet lift truck that can load up to three (3) pallets
on its own support body. This truck is used primarily for
paint distribution throughout the site,. However, the truck
does fall under the jurisdiction of the centralized lift truck
coordinating function.

Movenent of material within and from other individual
shops onto outside transport vehicles is handl ed by a nunber
met hods.  These net hods include a conbi nation of manual |abor,
overhead or portable crane and fork l[ift truck depending on the
si ze and/ or weight of the |oad. These noves are generally
under the control of the individual shop superintendents.
Exceptions are the loading of piping materials to transport

vehicles at the pipe shop and the marshaling of field pipe

-l1o0-
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details (in locked containers) at warehouse #2. These | oading
operations are physically handled and controlled by the
material control organization with personnel from the pipe shop

checking the shipnent |oads. See Exhibits [1-3 through 11-12

for photo exanples of equipnent.

2.2 Transport Equi pnent _and Cont ai ners

A “normal” listing of material transport equi pment was

charted showi ng the main shops and warehouse shi pnent usage.
This chart is shown in Exhibit 11-13. ~ The chart should be

| ooked upon as the listing of equi pnent used for over 95% of
all transport work for |ight |oads.

The infrequent use of portable cranes or other special
transporter equipnent has not been included. These are sel dom
used by the mjor shop areas for actual transport purposes at
the present time. The small 50 ton capacity “Yellow Trailer”
transporter is used on an average of 2 to 3 tines per day by
the various platens on the south side of the levee. This is
pul led by a large specially designed Kalmar fork [ift truck.

Containers in general usage today are of five (5) main
types:

a. Pickling tub - used to transport pipe fromthe pipe

shop to the pickling area.

b. ™o (2) types (large and snall) of steel cradles

(baskets) for handling the shipping of pipe details
from the pipe shop to the blast and paint areas

and/or the yard storage areas.
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C. Two (2) types of wood pallets -4 ft. x4 ft. and 4
ft. x 8 ft. in plan size. These are heavily used
t hroughout the site to facilitate fork truck handling

of piece parts.

d. Speci al racks and/or beds for the "Yellow Trailer".
e. Metal |ock boxes for small field-marshalled pipe
details.

2.3 Light Load Wi ghts

Most |ight |oads being noved throughout the yard are
handl ed on wood pallets or skids and are under 600 pounds.
Vell over 90% of all light |loads are handled by 6000 |Ib. to
8000 Ib. capacity fork lift trucks. One notable exception is
the plate shop where approxinmately 41% of all vehicle |oads are
handl ed by crane.

Sanmple weights taken on full yard stored pipe baskets
i ndi cate gross average weights of 5350 I b. per |arge basket
wth a *7700 | b. maxinum  Sanple weights taken on full small
baskets indicate average gross |oads of 2100 Ib. wth a 2600
I b. maximum  Estinated stake body truck |oads comng fromthe
pi pe shop indicate average | oads of 10,000 to 14,000 Ib.

In conparison to the pipe shop, stake body truck | oads
comng fromthe plate shop are only averaging 2350 |b. with an
8000 | b. maxi num | oad. Loads heavier than 5000 Ib. are
generally noved by flat bed trailer. Trailer | oads are
averagi ng approxinmately 11,700 Ib.

*NOTE:  The 7700 Ib. maxi num wei ght was found on a half full

basket of 4 inch dianmeter, densely packed, straight steel pipe.
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2.4 Material dassifications

The attached material classification summary as shown in

Exhi bit 11-14 has been devel oped for |ight |oads at Avondal e.

This listing has been used for data collection purposes only.
It is used for quantifying the nunber of material handling
moves, the types of materials being noved, and the approximate
size and/ or weight of the itens noving.

2.5 Light Load Myvenents

Based on data collected during the period June 18 through
July 19, 1985, the average nunber of weekly trips and anounts
of material noving was established. These data were conpiled
by transport vehicle and major point of |oading and are shown
in Exhibit 11-15.

2.6 Light Load Warehousi ng Area Di spatching

The various warehousing dispatching functions were
observed as part of the project data collection phase.

The di spatching of underroof storage itens is generally
coordinated at warehouse #1. Al'l paperwork receipts of
material are centralized at this warehouse. Special itens or
large items such as raw pipe, paint, consumables, etc., a r
taken direct to their particular storage points. However, the
official receiving paperwork is handled by the receiving
function in warehouse #1.

Two (2) warehousing personnel start work at 4:00 a.m each
mor ni ng. They stage material (for dispatching at 7:00 a.m)

and place incoming materials, which were received the previous
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day, in multi-tier pallet racks. The great mpjority of rack
stored items are on 4 ft. x 4 ft. wood pallets with a tota
hei ght not exceeding 44 inches. Additionally, these pallet
| oads cannot weigh nore than 4150 | b. alone or 8300 |b., side
by side, as that is the loading limt of the racking structure.

Materials on pallets are removed from the pallet racks and

taken directly to the dispatching area. The procedure is as
fol | ows:

a. The material is picked fromits location, usually
using a narrow aisle “Pickpocket”  truck. Thi's
equi prrent handles only 4 foot square skids in its
normal operating node. Longer skids are handled by a
standard fork lift truck in pallet racks facing w de
ai sles.

b. The “Pickpocket” sets the pallet down at the end of
the storage aisle on a raised pedestal of enpty skids.

C. A standard fork lift truck picks the pallet up and
nmoves it to the dispatching area.

d. The fork lift truck sets the material down in the
di spatching area.

e. The dispatching coordinator (not either of the people
involved in a,b,c, or d above) |ooks over the
material and where it should go. He assigns each
pallet to a particular truck. There may be sone
noving of small itens at this point to consolidate

themfor a particular pallet destination.
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f. A fork lift truck then picks up the pallets and noves

themto the assigned trucks.

g. The pallets are placed on the individual trucks.

When the coordinator feels the individual trucks are
ready to go to the various stops, he releases them

For the remainder of the day, the coordinator takes
tel ephone calls for yard nmoves, along wth coordinating
addi tional pallet dispatching. Eight (8) trucks are available
for use by the dispatching function.

Al'l of the dispatching trucks, which begin the day at 7:00
a.m, return to warehouse #l at the end of the shift.

A tw (2) week survey was made in June, 1985, of the
pallets available for the (usually) seven (7) truck drivers at
the 7:00 a.m dispatching event. An average of nine (9
pallets were available for eight (8) trucks with a m ni num of
two (2) pallets and a maxi num of sixteen (16) pallets.

A one (1) week sanple survey of reported driver times for
unl oadi ng vehicles indicated that drivers are spending 3 to 4
hours per day, during the unloading cycle, waiting.

2.7 Truck Dispatch System

Two (2) nethods are now used by the material control
function for communication of dispatch instructions.

O the eight (8) trucks currently assigned to the
war ehouse area, six (6) are equipped with truck-nmunted two-way
radi os. These trucks, and the two non-radi o-equi pped trucks

are controlled from the dispatching office |ocated in warehouse
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#1. A base station two-way radio is installed in the warehouse
di spatching office for this purpose.

The other main nmaterial control function is located in the
yard storage area. The mmjor portion of their work is centered
on delivering yard materials per the production schedule. pggck
haul s are nmade, for the nost part, by tel ephone communi cations
from areas which have a loaded trailer ready for novenent to
sandbl ast, yard storage, etc. Their dispatch instructions are
now conmmuni cated by an assi gned person who delivers verbal and
witten instructions via the use of a notorcycle.

Every individual truck in the yard’s fleet was not
examned to determne how nany were radio equipped. pHopever, a
review of the asset list shows a substantial anobunt of radio
equi pment in the yard. For exanple, the August, 1985 asset
| ist shows over one hundred (100) portable radi os such as
Mtorola' s "Handie Tal kies" and "al kie Tal kiest" are on site.
However, we were unable to determne exactly how pany of these,
if any, are wused in directing horizontal transportation
equi pnent  other than the ones supervised by the materia
control functions as specified above.

Al'though not included as a part of this study, we
recommend that Avondale review its’ present wutilization and
policies with regard to portable radio usage within the yard
Less expensive alternatives or conbination of alternatives may

be avail abl e.
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EXHBIT I1-2

EQUI PMENT LIST - LIGHT LOADS

1985 MATERI U EANDLI NG _EQUI PMENT

Pi ckup Trucks
Stake Body Trucks
Flat Bed Trailers
Fork Lift Trucks:
\Nr ehouse Type
Rough Terrain Type
Milti Pallet Lift
Econony Lifts
Stei nbeck Unit
Pi ckpocket s
Cherry Pickers
Yard Jockeys
Yard Tractors
Mile Train Tractor
Mile Train Trailers
Side Loaders
50 Ton Transporter
NOTE:  Does not include cranes or vehicles/equi pment assigned to - Plant

Engi neering and Mai nt enance, cafeteria, Security, Personnel,” Engineering or
st wego VYard.



EXHIBIT II-3

AVONDALE "MULE-TRAIN"
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EXHIBIT II-4
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EXHIBIT II-5

STAKE BODY TRUCK WITH PIPE BASKETS
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EXHBIT I1-6

FLAT BED TRAILER PULLED BY YARD JOCKEY
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EXHBIT I1-9

HANDLER W TH WEB FI XTURE

“YELLOW TRAI LER’
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EXHBIT 11-10

SIDE LOADER
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EXHBIT 11-12
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NORMAL EQUIPMENT

MATERIAL HANDLING -~ "LIGHT" LOADS

LOADING AND UNLOADING

NORMAL ) SHEET
LOAD/ UNLOAD WHSE. WHSE. PLATE FAB'D PARTS PIPE MACHINE METAL FAB BLAST &
EQUIPMENT n 22513 SHOP YARD STORAGE, _SHOP SHOP SHoP SHOPS PAINT

MAGNETIC CRANE

v

(10-17 1/2 Tow)

4000# FORK TRUCK

6000f# FORK TRUCK
(Multi-Pallet Trk.)

ANAS

v

v

X

8000# FORK TRUCK

v

v
%

6000# SIDE LOADER

BRIDGE CRANE

SIS

(5-25 Ton)

v

(5~20 Ton)

v

(15-20 Ton)

PORTABLE CRANE
(Cherry Picker)

(18 Ton)

AEANANAN

OTHER CRANE

NOTE: Platen areas loaded/unloaded via 6000#/8000# fork trucks and/or Gantry cranes.
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HKATERIAL CLASSIFICATION SUMMARY

LAl AL b s ded T AT

By EIP Yith
Date_.;une_13, 1985 Sheet___ 1 of
WATERIAL CLASS CLASSIFICATION CRITERIA
Description CIas§ - Physical Characteristics Other Characteristics TYPICAL EXAMPLE
lden {Size, Weight, Shape, Risk, Condition) {Quantity, Timing, Speciai Control)
Raw & fab'd pipes Ay Mixed short and long pipes - May require different container/
before surface bent and unbent up to 7500 lbs. cnntml for: 1) blast and paint —

|! greatment A2 in total wveight pickie
Finished painted pipes| B, Mixed short and long pipes - 1) Uncontrolled - single or
afrer surface bent and unbentz up to 7500 lbs. batch quantities ——

2 rreatment ~Ba. in toral weight ) Canrralled "nallet” aunantiry

mall hardware and Loose, bagged, or boxed in Bagged nuts, bolt:

_nxss:e parts c containers & 1 ££3 in size Up to 20 1h washars, are
Hedium hardware ‘Loose, bagged, graboxed in it:z:es:::;llig};;

4 and piece parts D containers > 1 ft° in size Up to 50 1b. “T's", valves, et
Mechanical/electrical Up to 4 £t x 8 £t x 40 inch 4' x 4' < 4150 1b. Medium valves,
components {(medium high. Suitable for handling >50 1b. punps, fans,

s sized) E on standard pallet 4' x 8' £ 8300 1b. elbows, etc.
HMechanical/electrical Over 4 ft x 8 fr x 40 inch Large motors, vali
components (large high. Bulky and/or difficult pumps, fans,

6 size) F to handle with 1ift trucks Up _to 8,000 }b, elbows, etc,

Small structural Gy Relatively small cross-sections Orig. received in 5 ton qty x 20°'
steel members-angles, up to 6 inch. Up to 20 ft. 1) Lengths up to 6 ft. 3"x3"x20£t
?_channel, rod. etc. Go long. 2) Lengths 6 ft to 20 fix ~ lAngle iron
Small details easily misplaced Controlled and transported in
Marshalled/staged on job site, now packed in locked metal containers with Flanges, bolts,

8 piping details H boxes &£ 6000 1b. parcs for entire “paljet" release.livalves, elbows
Hand rails, ladders
large single pipe 15 £f£ to 30 ft in length under — 2 ft. dia. ASA #2C

9 sections J 4000 _1b. Seamless pipe
Electrical and K1 1) Up to 7500 1b. —

10 metal cable K2 Stored on large hubs 2) > than 7500 1b

11 Small nested type plate details 1) Up to 6 ft x 12 £t & £ 7500 1b. —

11 Steel plate L2 and weldments 2) > 7500 1b, bulky, or over 6'x12f
Sheet metal and Min. 4'x6' Max 4'x12' —

12 expanded met. (grate) M Sheet (flat) Stair tread, etc.

0il/Grease Accountability and control of Lubricating oils,

13 Hazardous waste N Stored in 55 gal. drums hazardous matexrials solvents.

7y 1) Stored in 5 gal. containers — —
t4 Paint Pa 2) Stored in containers > 5 gal
Light gage sheer metal formed Requires no sand blasting but may
15 Formed sheet metal My £ 10 £t long or may not be painted Duct work -
All other pipe not meeting — Loose pipe sent ou
16 Miscellaneous pipe 4q requirements of Aj, Aj, J, etc. for galv.




MATERI AL HANDLI NG - LIGHT" LOADS/ VEEEK ( Aver age)

(Sanple Period June 18, 1985 through July 16, 1985)
CURRENT METHODS 6 PROCEDURE' S
"NORMAL  TRANSPORT" SHEET COMBI NED
Vehicles Used To WHSE. WHSE. PLATE FAB'D PARTS PI PE MACHI NE METAL
Ship From #1 #2 & #3 SHOP YARD STORACE, SHOP SHOP SHOP
*| CK-UP TRUCK 28.Tripq of |4.6,Tripg of 4 Trips of
1.5 skids ea. [ 1.6 skids ea. 1 skid ea. l
*STAKE BODY TRUCK 27 Trips of 9.3 Trips of |36 Trips of |[36.7 Trips of| 14 Trips of 6.9 Trips of 8.8 Trips 1 Trip of 4 Trips of
4skids ea. 4 skids es. |2,3504 ea. 4,3 skids ea.| 1.4 baskets ea 2,1 akids ea. 3 skids ea. 3.8 skids ea.
TRACT/ TRAI LER 3.3 Trips 52 Trips of [25.3 Trips of 3.0 Trips 10 Trips of 5 Trips of 17.5 Trips of
(heavy | oads) 11, 720# ea. 6.7 bask/skid (heavy loads)|12.7 skids ea.| 16skids ea. 10.8skids ea.
RR CAR 1 Trip of
45 tons ea.
MULE TRAI'N 7.0 Trips of
18,8 skids ea
MULTI - PALLET Trips of
LIFT TRUCK 3fskids ea.
FORK LIFT TRUCKS 19.6 Trips of |58 Trips of 1.8 Trips of |.8 Trips of |3 Trips of } Trips of
1 skid ea. 615# ea. 1 akld ea. 1 skid ea. ! skid ea.
ESTI MATED WORK
LOAD AS AZOF 60% 85% 95% 100% 100%
CAPACI TY.

NOTES: The main fleet of tract/trailers use "Yard Jockey" caba which are not spproved for over the road use due to the hydrsulic 5th wheel.
The "Yard Jockey" fleet is aging. Heavy loads on a "Yard Jockey"/Tractor combination nust sonetinmes be chain pulled by an over the

road tractor to get

up sone-of the levee inclines.

*: In addition to the above numbers for pick-up trucks and atake body trucks, the dispatching function averages 53 weekly yard calls from
various areas throughout
stake body truck may be assigned to handle a pick-up truck sized load if It is inthe general” |ocation of the nove call.

the shipyard.

The majority of these calls are handled by stake body trucks (88%. However,

in these csses a



3. TRANSPORTATI ON_EQUI PMENT

3.1 Review of Present Material Transport System

The data shown in Exhibit 11-15 provided the basis for the

transportation analysis covered in this section. The nid-1985

assignments of the transport vehicle fleet for handling |ight

|oads is shown in Exhibit I1I-1.

a.

Pi ckup Trucks

The total nunber of pickup trucks now bei ng used by
war ehouses #1 and #2 are averagi ng approximtely 37
trips per week or 7.4 trips per day. That data
reduces to 1.8 trips per day per vehicle. Aver age
time per trip should probably not exceed 1 hour. If
t he nunber of pickup trucks assigned to warehouse #1
were reduced to two (2), the average nunber of trips
per truck per day would be increased to approximtely
3.7. Since two (2) additional small trucks are
| ocated nearby (one each at the carpenter shop and
mold loft) and two (2) are located nearby in the
sheet netal shop, there appears to be no good reason
for maintaining such a | arge nunber of pickup trucks
at warehouse #1. Until just recently there was even
one (1) nore pickup truck at warehouse #1; that truck
has now been assigned to the east bank warehouse
principally for personal transport.

According to the latest information received from
Pl ant Engineering, that function alone has a large

fleet of pickup trucks as well as stake body trucks.
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A study of usage of vehicles by the plant engineering
and mai ntenance function was not a part of this
project; however, it is very probable that these
vehicles are under utilized.

Al t hough the pickup truck fleet is used for hauling
pall et |loads of material (in a hurry) on occasion,
nost of the fleet is idle or enpty at any point in
time. These trucks appear to be used principally for
conveni ence and/or personal transportation.

The pickup truck fleet for handling" light loads is
|arger than should be considered necessary in a
shipyard of this size.

St ake Body Trucks

St ake body trucks now assigned to warehouse #l are
averaging 3.7 trips per day each, including yard
calls. That averages out to over 2 hours per trip.
Thi s nunber includes the normally high waiting tines
for unl oadi ng vehicles around the yard. However, as
an exanple of better truck utilization, the plate
shop was averaging over five (5) trips per shift with
the one (1) stake body truck assigned to that area.
The stake body truck assigned to the pipe shop is
very poorly utilized. That truck was averaging |ess
than 3 trips per day, usually to the pickling and/or
sandbl ast and storage areas. Over the length of the
study, the shipnments from the pipe shop only averaged

four (4) baskets/tubs (or skids) per day.
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Alnost all of the conpany’s ot her stake body trucks
that were observed during the study were under
utilized with respect to |oad bearing capacity and/or
space capacity. The plate shop’s average wei ght haul
per stake body truck trip was under 2500 |b. (versus
the 7500 I b. average of the pipe shop). Mbst of the
ot her areas using stake body trucks were averaging
only four (4) pallet |oads per haul. It should be
noted, however, that during the course of the study
some stake body trucks were seen to be overl oaded.

Wth only a few area exceptions such as the plate and
pi pe shop, nore than 94% of all vehicle loading is
perfornmed using 6000 to 8000 I b. capacity lift trucks.
Mul e Train

The nule train concept was introduced sone 8 years
ago after it was seen working well at NASSCO At
Avondal e, because of the grades of the |evee, etc.
brakes had to be put on the units, which is different
and nore costly than operating on a "flat" yard such
as NASSCO Even so, it is still very cost effective.
Lift trucks of 6000 to 8000 Ib. capacity are used to
| oad the blast and paint area nmule train. Al though
the mule train was designed to use its own fork
equi pped tractor to load and unload the pull carts,
this part of the tractor has been out of operation

for a very long tinme.
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The mul e train is an effective met hod for

transporting skids on the south side of the |evee
from bl ast/paint to storage. It has been averaging
19 skids per trip which is about double the | oad
carrying average of the flat bed trailer fleet and
over four times the average of the stake body fleet.
However, on average, the nule train is used for only
7 trips a week; an effective tool being poorly
utilized.

3.2 Review of Present Personnel Transport-Equi pnent

The prinme nodes of people transportation within the yard

at Avondal e are:

a. Val ki ng
b. Mot or cycl e
C. Bi cycl e
d. Smal | truck

Al t hough Avondal e managenent felt that small trucks were
bei ng used heavily"for transporting work crews around the yard,
this was not found to be the case, at |east during the day
shift working hours. Since the advent of the process |ane
met hods, work crews do not generally nmove about the yard as in
the past. There is sone novenent of personnel by light truck
just prior to the day shift starting tine. This appears to be
a matter of convenience only in getting people from parking
| ocations to distant work areas.

It becanme clear during the course of the study that

motorcycle travel is the second nost widely used form of
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transportation within the yard. The conpany has approxinately
347motorcycles in use. Available records show that they are
all of Japanese nake. The notorcycles are generally not
capitalized but are expensed to the various using departnents.
Mai nt enance charges for notorcycles during 1984 were over
$70,000 or approxi mately $200 per vehicle. The new notorcycles
cost approximately $800 each. If we assune the notorcycles are
only worth $300 each on averager the "used" replacenent cost/or
sales price is $104, 100.
3.3 Transport vehicle Utilization_ Study

A detailed study of levee traffic was performed to get an
i ndi cation of vehicle usage.
a. The Study
An observation study was set up and perfornmed al ong
the levee road during a 1-1/2 week period in August,
1985. The observations were taken daily at each of
three locations along the road. The observation

| ocations are shown in Exhibit II1-2. Each | ocation

was changed throughout the day and alternated at
different tines so that a representative |ook at the
entire road was achieved.

In addition to observing the nunber of vehicle
novenents, the | oads being carried by each vehicle
were also noted. Based solely on observer judgenent,
the approxinmate |oad sizes were noted and tallied.
The results of that study are charted in Exhibit
| 11-3
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As can Dbe seen from the charted data, |oad
efficiencies are generally poor. Although it would
be inpossible to approach 100% | oad efficiency, it

should not be inpossible to approach 60% |oad
efficiency with a good dispatch systemand pack hauls.

Pi ckup Trucks

As was expected from casual observations and borne
out by the study, the pickup truck fleet is being
under utilized for material handling. A full pallet

| oad of material was only being carried just over 7%
of the tine.

It had originally been assuned that pickup trucks
woul d probably be used to a great extent for noving
personel, work crews, etc., about the vyard. A
review of the truck dispatching log for the entire
mont h of June, 1985 showed only one call for noving
personnel.  The study of traffic along the |evee road
showed that |ess than 2.0 percent of the pickup truck
traffic was used for transporting nore than three
personnel plus the driver at one time. Contrary to
the study data available, interviews with yard
personnel suggested a heavy usage of pickup trucks
for transporting personnel, tool boxes, etc. These
statements could not be verified through observations

during the period June through md August, 1985.
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St ake Body Trucks and Travel Trailers

The stake body truck fleet and the tractor/trailer

movenments observed indicated a sonmewhat  better
overall load efficiency. However, at 35.3% and
40.5% respectively, this is still relatively |ow

Mot or cycl es

A definite statement with regard to the utilization
of notorcycles throughout the yard cannot be nade,
since only the levee road was surveyed. However ,
observations indicate that the |evee road is probably
the main route taken by motorcycle traffic. From the
data recorded, a very rough analysis on utilization
shows that, on average, each of the 347 notorcycles
on site makes less than one round trip per day on the
| evee road. The conclusion is that this indicates
relatively poor wutilization of the motorcycle fleet
based on the high nunber (347) of vehicles
available. A snall part of the fleet of mptorcycles
is very heavily used, the mmjor part is clearly
sel dom used. The nunmber of notorcycles on site could
probably be reduced followi ng a detailed study of
i ndi vi dual user needs. It should be pointed out,
however, that this node of transportation is an
excel l ent choice for supervisory personnel who nust
travel relatively long distances on site. Gven the

supervisory needs for these types of vehicles, this
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portion of the fleet will probably never achieve a
high utilization rate. The remaining portion of the
fleet should be studied in detail. Estimates are
t hat 1985 mmi nt enance charges and three year life
cycles for notorcycles wll cost Avondale over
$180,000 per year.

Al ternative systens for both truck transportation and
peopl e novenents appear to be warranted. These are

covered in Sections 4 through 9 of this report.
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Construction Services
Upper Yard Ship Constr.
El ectric Shop-Lower Yard
Wr ehouse #1
Quality Control
Repai r Depart nent
Pi pe Shop
Electrical Repair Shop
Production Depart ment
Pai nt Depart ment
Qut si de Machi ni st s- \D#l
Gas Free Plant #1
Vel di ng Depart ment
Sheet Metal Shop
Ml d Loft
East Bank \Mrehouse
Wl di ng Rod Storage Dept.
Drydocking & Launch Pltfm
Qut si de Machi ni st s- \\D#3
Riggers
Rubber Pl ant
Car penter Shop
*Fabricated Steel/Pipe
Storage Area

TOTAL

EXHBIT I11-1

H D 1985 ASSI GNVENTS

TRANSPORT VEHI CLE PLEET

LI GHT_LOADS
PI CKUP STAKE BODY FLAT BED
TRUCKS TRUCKS TRAILERS
2 2
1
3
4 4
2
2
1
1 2
2
1
1 1
1
2 1
2
1
1
1
2
1
2
2
1
4* 38
27 23 38

*One stake body each assigned to plate shop and pipe shop.
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EXHIBIT ITII-3

TYPE OF TOTAL PROPCRTION OF TRIPS BY ESTIMATED 10AD
TRANSP(RT NIMEER OF . RLOAD
VEHICIE OBSERVATIONS BETY 1/4 10AD | 1/2 10AD |3/4 I0AD |FOIL EFFICIENCY
Pick-up Trucks 985 54.8% 26.5% 7.8% 3.7% 7.2 20.5%
Stake-Body Truck 173 45.1% 12.1% 15.6% 11.0% 16.2% 35.3%
Tractor/Trailer 124 57.3% 1.6% 0.8% 2.4% 37.9% 40.5%

Total Partial Ioads

Potential Ioads @ 100% Full

STUDY BASED ON LEVEE ROAD TRAFFIC - Weeks Starting August 5 and August 12, 1985,



4, METHODS AND EQUI PMENT USED TO MOVE LI GHT LOADS OF MATERI AL
AND PERSONNEL ONTO AND W THI N SHI PS
4.1 Onboard Ship and/or Construction Unit

Material handling from dockside or staging to onboard ship
or construction wunit is now handled principally by heavy
crane. Mnor noves of very light tools, cable, pipe, etc., are
generally carried manually if:

an elevator or short stairway is available, and
the loads are under 50 I|b.

At the present time, single pallet lifts are the main
means of noving materials onboard ship. These are usually
handl ed with the |ight hooks of the heavy cranes.

| f decks are clear onboard ship, which they seldomare, a
fork lift truck can be placed directly on the deck or bel ow
decks for handling sone | oads. Material in confined spaces
bel ow decks is generally manhandl ed or noved by chain w nches
set up by “rigger” classified personnel. | f cranped access
ways are encountered, it is not uncommon to flanme cut out a
larger access for nmaterial handling purposes. This is
particularly true with ships undergoing repairs and/
conver si ons.

One of the biggest problems affecting material handling by
crane is the need for existing cranes to performessentially
two functions:

The handling and holding (for |engthy periods) of
heavy | oads or ship sections.

The expeditious novenent of [ight |oads.

- 25-



Most of the Whirley type cranes in use at Avondal e have
been primarily designed for handling very heavy | oads. As
such, during the long periods of tinme when the crane is, say,
hol ding a ship section in place, it is unavailable for handling
the brunt of the material novenent requirements - light |oads.

The fAlOnMng is a typical list of the light |oads

observed on ship:

Tool boxes Wl di ng cabl es and hoses
Portabl e power supplies Trash contai ners
Scaf fol ds Loose pi pe

El ectrical cable on spools Gas bottles

Spare parts Tenporary beans for w nches
Val ves Pl ywood and ti nber bl ocks
Druns (oil, grease, etc.) Ri ggi ng gear

Storage |ockers Jigs and fixtures

Sandbl ast equi prent Concrete bl ocks

Pai nt equi pnent Steel details

Duct details Portable toilets

Ventil ation equi pment Ladders

Wood pl anks Portabl e offices

The above list is not nmeant to be all inclusive, but is a

representative sanple.

Movenent of [|ight |oads from deck set-down areas to
point-of-use within the various ship configurations is a
continuing  “man-handling” probl em One of the major
contributing factors towards this situation is the nornal

clutter associated with ship construction. That is, deck areas
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are not clear in that welding lines, electric Iines, hoses,
etc., are usually covering the floors of nbst work areas.
There are few, if any, clear paths for noving materials wth
the help of floor type pallet jacks or other small vehicles.
Most | oads that are too heavy to manhandle are noved with the
use of chain pulley systens where “rigger” personnel nust be
cal | ed.

A further nmgjor problem associated wth below deck
material handling and personnel novenent is floor or deck based
scaf fol di ng. Wth scaffolding fully installed, as is the
current practice, there is little roomleft for maneuvering.

RECOMMENDATI ONS:

a. It i1s recoomended that a planned, individual ship-
by-ship, zoned nmethod of scaffold installation and
renoval be devel oped and inplenented

b. | f decks and bel owdeck floor areas can be kept
relatively clear, “Rol-A-Crane” type portable w nches

such as those shown in Exhibit V-1 could be used for

transporting less bulky items up to 4000 |b.

C. Stringers used for hanging overhead electrical |ines
shoul d be used extensively for welding |lines, hoses,
etc., to help keep the | ower decks clear.

d. On upper decks, nore use should be nade of the
upstanding “Y’ weldments to keep hoses and wel ding

[ines off the decks thensel ves.
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4.2 Crane Activities

In order to determne the extent of crane usage involved
in handling light |oads onto ships, a sanpling study of c¢rane
activities was conducted. Sufficient observations were
obtained statistically to give an accuracy of + or - 5%

In conducting the study, the following cranes were
observed:

Upper Yard -

a. Two cranes between the |evee and position number 1

b. Three cranes between the | evee and position number ?

c. One crane between position nunber 2 and | aunching

posi tion

Lower Yard -

d. Three cranes at wet dock nunber 3

Launchi ng Dock

e. Two cranes

Not all cranes were active every day of the study. Sone
were idle due to lack of work (the last crane at wet dock #3,
for exanple) and occasionally a crane was idle for repairs.
the eleven (11) cranes covered by the observations, the average
nunber operating per day was 8-1/3.

The activities of the cranes did not always apply to
ships. The cranes listed in b. and c. above were also active
at the adjacent platens with 19.4% of their active tinme and
16.5% of their total time applied to platen operations.

Determ ni ng whether a crane |oad constituted a |ight or

heavy |ift was done generally by judgenent. | n observing the

lifts, nost situations were obvious. Wen a load required the
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use of the heavy hook of the crane, there was little doubt what
category it should be in, but other lifts were not so
apparent. In categorizing lifts, the weight of the item was
not only considered, but also the shape, bulkiness, and the
difficulty of naneuvering it.

The results of the study showed that light [ifts at the
ships anounted to 74.6% of a crane's total ship activity. \Wen
a crane’s total operations, including platen activities and
idle tine, is evaluated, the light lifts take 58% of the
crane’s total working tine. Heavy lifts were 21.8% of ship

l[ifts and only 16.9% of the crane’'s total. See Exhibit V-2

for a summary of heavy crane observations.

Thus, when working at a ship, each crane spends about 4.6
hours of an 8 hour day handling light items and 1.4 hours on
heavy itens. The balance of the tinme (2 hours) is spent on
platen lifts or being idle. It should be noted that the ratio
of the nunmber of light lifts to heavy lifts will not
necessarily be the sane as the tine ratio cited. Heavy lifts
often involve locating heavy ship sections for joining to
previously set sections. This frequently requires the crane(s)
to hold the itemfor relatively long periods of tine while it
is fastened into place securely enough to release the
crane(s). Consequently, the tine per lift for a heavy load is
usual ly significantly greater than for a light |oad.

At present, the sane cranes are used for both heavy and
light lifts. Except for hoisting and |owering the |oad, the

crane functions -- horizontal travel, jib raising, |owering and
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swvelling -- are controlled the same way for a heavy or |ight
lift. Consequently, the design of the crane is a conpronmise to
acconmodat e t wo simlar but significantly di fferent
conditions. As a result, light lift efficiency is sacrificed
somewhat, and conflicts in requirements between light and heavy
lifts sometimes occur.

Anot her del aying factor when the sane crane is used for
heavy and light lifts is in making the changeover in hooks.
Different cables are used, and since they are usually not |eft
on the heavy hook, they must be obtained before a heavy lift is
made. This often requires horizontal travel which is a slow
crane novenent.

4.3 Elevator Activities

| n shipbuilding, the concentration of people at the start
and end of a shift is often exceeded by the on and off activity
of people that is going on continuously throughout the

wor kday. Consequently, the nethod by which people go up or

down from 100 to 140 feet can have a significant effect on the
overall efficiency of the operations.

Many of the workers who go on and off a ship during the
workday may do so nore than once, and may performthis routine

several times during an 8 hour work period. dinbing a

stairway or gangway that is the equivalent height of an 8 to 14

story building is fatiguing and if this is done several tines,

the tiring effects are significant. Using an el evator instead

of clinbing stairs reduces the tine for the trip, elininates
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fatigue generation, and contributes to nore efficient
operations. Also, since fatigue tends to increase the
possibilities for accidents, the elimnation or reduction of
activities that cause fatigue will contribute to a safer
wor ki ng envi ronment.

Most workers will use an elevator to go onto the ship at
the start of the shift. At the end of the shift, however,
instead of waiting for an elevator, nobst workers use the
stai rways because it is relatively easy, and hurrying to avoid
the crowd is generally the predom nant attitude of the workers
at quitting tinme,

Anot her el evator benefit gained is that workers who woul d
be reluctant to carry even |ight weight nmaterials upstairs, do
so without thinking about it when they are using an el evator.

Since work crews from 300 to 500 are not uncomon
requi rements on a ship under construction, an el evator capable
of transporting such a nunber of people in a relatively short
time is desirable “so that shift changes can be accombdat ed.
An acceptable and convenient size is one with a capacity of
5000 to 7500 Ib. or 25 to 35 people. Wth such an el evator
the round trip cycle can be made in from1 to 1-1/2 m nutes
when it is confined to putting a shift crew onboard. Thus, the
shift manpower conplinent can usually be boarded in from15 to
20 mnutes, wth a large crew (500 people) possibly requiring
30 m nutes.

Seven (7) to twelve (12) manhours are spent putting a crew

onboard at the beginning of a shift. The tine for an el evator
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lift is less than 30 seconds but including |oading and
unloading time, the overall tinme per trip is about 1-1/2
mnutes. Consequently, workers can board the ship in about the
sanme tinme by using the stairway. However, fatigue becones a
factor if the stairway is used. The observations showed that
nost of the workers are on the ship before the official
starting time for the workday so that using the elevator to
load a shift has little effect as far as the paid tinme required
IS concerned. [ f, however, crews were considerably |arger than
those cited, the boarding tine could become significant and the
use of nore than one elevator per ship may be appropriate.

El evators have been in use at Avondale for nmany years.
The results of studies of three (3) elevators and seven (7)
stairways activities show that the elevators are in al nost
constant use throughout the shift. Stairways, except for those
that extend only part way up the ship, are, however, not used a
great deal. Although the study period was |limted, and cannot
be guaranteed statistically, over 400 observations were
recorded, and it is felt that the results are representative.

The studies indicate that, not counting the trips to |oad
the crew at the start of the shift, the nunmber of man trips per
shift made on three (3) elevators is about 3500, which
translates into about 60 manhours per day. | f stairways were
used instead of elevators, 76 manhours would be required. This
is the equivalent of two (2) nore people. The nunber of nan
trips on seven (7) stairways is about 2100 which takes 45

manhour s. Most stairway traffic is on short stairways at
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locations that are not served by elevators. In the
observations, an up or down |ift was considered the sane. See

Exhi bits IV-3 and 1V-4 for sunmaries of elevator, stairway and

gangway observations.
It should be recognized that Avondale was only operating

at approximately 60% of capacity when the observations were
t aken. Therefore, at capacity, each elevator would offer
approximately a one-person saving per shift and far greater

saving in fatigue costs.
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ROL-A-CRANES FOR ON SHIP USAGE EXHIBIT IV-1
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. Model Number: Mode! Number:
\/ WMC-B-RC-M1-RB-OR : ; : WMC-B-ERB

¢ Telescoping and Fixed Boom models.
® Booms adjust to different work heights.
* Wheels are semi-steel with roller bearings.
* Heavy duty winches have self-energizing brakes.
* Forged swivel hooks and spring loaded safety latches.
* Rugged, welded steel construction for a Iong service life.

! FOUIPMENT COMPANY OF AMERICA « 1075 HIALEAH DRIVE » HIALEAYH, FLORIDA 3301
©Equi 977

[ v of America 1

Form: FLC-377



' B&)M (WMC-B) attaches directly to mast of Econo }\
Rolling Base and to other masts through use of

the Rotation Collar. Attached ECOA winch has 7%

a 20 ft. long Hevi-Duti aircraft type cable and
forged swivel hook with spring-loaded safety latch.
Mode! Number: WMC-B. Weight: 55 Ibs.
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OUTRIGGER (WMC-OR) is designed for use with Rolling
Base WMC-RB. Allows boom to rotate 86° to one side of,

center so loads can be lifted and repositioned without
moving crane. Locks into either side of base, halfway a-
cross for travel, or removes completely. Quter end is sup-
ported by a quick-acting floor brake lock. Model Number:
WMC-OR. Length: 6 ft. Weight: 45 Ibs.

MODURANCE COMPONENTS
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MAST (WMC-M2) is
designed for use with
either the Stationary
Mount or “above bed”
Truck Mount. Allows
full 360° rotation of
the boom. Model
Number: WMC-M2.
Woeight: 38 Ibs.

MAST (WMC-M3) is
designed for use with
“flush” or “below bed”
Truck Mount. Allows
full 360° rotation of
the boom. Model
Number: WMC-M3.
Weight: 49 Ibs.

STATIONARY MOUNT
(WMC-SM) is designed
for use with Mast
WMC-M2. Gusseted
%" x 12" square

base plate is

for boiting to

floors, or decks of
mezzanines. Model
Number: WMC-SM.
Weight: 31 lbs.

NYLON SLING

Weight: 48 %"

RIGGING CHOKER
CAPACITIES: 3,000#

ACCESSORIES

KIT (NYS-4) Kit consists of four nylon slings, one each, as follows:
. 96", and 144" long.

VERTICAL BASKET
3,2004 €,4004

FOUR RESERVES TFE HI(:HI IU U'I/-\NG: DI:SIGVS ANU OPEU H U\IIU\lb WTHOOT NUIIU: Ux UBLT AITON
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MANUFACTURED BY

1075 H ALEAH DRIVE » H ALEAH™ FLOR DA 33010

DOCKBOARDS « DOCKPLATES » YARD PALLETTRUCKS ¢ ROLLING LADDERS
RAMPS ¢ WORKSTAGES e PALLET
DOLLIES « DOCK RAILINGS
FOLDING GATES » JiB
BOOMS ¢ CROSSOVER
BRIDGES ¢ STOCKPICKER
TRUCKS » HYDRAULIC LIFTS

DRUM HANDLING EQUIPMENT
MACHINEDOLLIES* HAND
TRUCKS e CASTERS
TRAILER JACKS e PALLET
v“‘ PULLERS « DOCK BUMPERS
SERVICECARTS « WALKRAMPS ™7 (5 STACKINGRACKS*WHEELRISERS
FLOOR CRANES ¢ LIFTER/STACKERS CHOCKS+ELEWNINGWORK PLATFORMS

- PRODUCTS ~PROVEN PROFT TABLE™ FOR “PRODUCT O\
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EXHBIT IV-2

HEAVY CRANE SURVEY

TOTAL OBSERVTIONS . . . o o o 1476

ADJUSTED CBSERVATIONS (DEDUCT “EMPTY"). . ..., ... 1261

SHP ONLY LIFTS:
LIGHTLIFTS . ... ... o o 77.4%

HAWLIFTS . . .. o oo 22.6%

SHI FT EXAMPLE TAKI NG | NTO ACCOUNT PLATEN OPERATI ONS:

UGTLFS. . 4.5 HOURS
*HEAVY LIFTS 1.4 HOURS
PLATEN LIFTS AADQR IDLE . . . . . . . . . . 2.0 HOURS

8.0 HOURS

*NOTE: This is only an average. It is not uncommon for heavy holding lifts
to take up to six (6) hours.



EXHBIT I'V-3

SUMVARY OF ELEVATOR OBSERVATI ONS

A. Cccupied observations: 329
B. Enpty observations: 125
c. Total observations: 454
D. % of day occupied A/C 72. 4%
E.  Total number of people riding: 1169
F. Average nunber of people per occupied trip E/A 3.55
G Number of people waiting: 92
H Ratio of people waiting to riding GE 7.87%
|. Nunmber of elevators observed: 3
Elevator triptime 24 to 29 seconds . . . . . . . . . . ... Use | mnute
Waiting tine for elevator = 1/2 triptime. . . . . . ... ... .. .. .. Use 1/2 mnute
Available elevator time per shift . . ... ... ... ... Use 450 m nutes

El evator operators not included in follow ng:

Wthridersper shift .. ... 450 x 72.4% “326 trips
Total riders per elevator per shift . . .. ... ... ... .. 326 trips x 3.55 " 1157

Total riders per shift . . . ... ... ... ... 1157 x 3 elevators ~ 3471
Manhours per shift . .. .. ... 71+ 60 mn/hr = 57.85

Men mnutes vaiting . . ... ... 3471 x 7.87%x 1/2 mnutes = 137

MBNNOUTS WRIEING . . . =208

Total elevator manhours per shift . . . . . . .. ... . ... ... .. 57.85 + 2.28 = 60.1



EXHBIT V-4

SUMVARY OF STAI RWAY AND/ OR GANGWAY OBSERVATI ONS

A, Qccupied observations: 284
B. Enpty observations: 386
C. Total observations: 670
D. % of day occupied AC 42. 4%
E. Total number of people occupying: 532
F.  Average nunber of people per occupied observation E/ A 1.87
G Nunber of stairways observed: 7
Time to ascend and descend stairs varies depending on height

and person. FOr average . . . . . ... Use .3 mnutes
Available stairway time per person. . . .. .. .. . ... Use 450 m nutes
Mnutes stairs occupied per shift . . . . . ... ... ... ... .. .. 450 x 42.4% = 191
Theoretical trips per shift for one person. . . ... ... ... %9% mnutes = 147
Total trips pershift ... ... ... ... . . ... .. 147 man trips x 1.87 = 25
Total trips per shift for all stairways. ... .. ... .. ... 275 trips x 7 = 1925
Man minutes pershift ... ... ..o 1925 trips x 1.3 mnutes = 2503

M hours per SRt . . LT



5. PRESENT MATERI AL HANDLI NG _COSTS

5.1 Equi pnent
1984 mai ntenance costs were collected using a $20/ hour

burdened rate for | abor costs and a | abor/parts ratio at 60%
and 40% respectively. A 6% increase in costs was estimted
for 1985 and a 5-year life was assuned for the purposes of
establ i shing annual depreciation costs. Mintenance costs and
depreciation charges were conbined to get total annual
equi pnent costs of $1,546,175. These data are shown in Exhibit
V-1,

5.2 Personnel

As of August, 1985 the follow ng nunber of Avondal e
personnel* were actively engaged in material handl i ng
activities:

NUVBER OF DI RECT MATERI AL
LOCATI ON HANDL | NG PERSONNEL

Mai n \War ehouse:

Di spatch and Drivers 8
War ehousenen 50
Har ahan \War ehouse 11

Yard Storage Area:
Di spatch & Drivers 13
Fab, Steel Handlers 13

*Not e: Nunmbers do not include supervisory, clerical, scrap

operations, or portable crane departnent personnel.
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Fork Truck Drivers 30
(adjusted for operating
tinme. See Exhibit V-2)

Expediters 23
Pl at e Shop 1.5
Pi pe Shop 3
Structural/Plate Yard 8
Bl ast & Pai nt 6
Fabri cati on Shops 2
Bui | di ng Ways-Crane Qperators 5.6

(average for light |oads)

TOTAL 174

I't should be noted that if there are 57 fork trucks and 30
equivalent full time drivers, then basically 30/57 is the
utilization = 53% (or the truck is in use, but not necessarily
| oaded, 53% of the tine). If the actual per cent age
utilizations reported had been used, 42/57 would indicate 74%
of the tine the vehicles are in use. But, by observation, the
fork trucks are not running this nuch. Therefore, it is
assuned that there are 30 equivalent drivers instead of 42
This includes running both |oaded and enpty.

Simlar to the analysis used in calculating equipnment
costs, a $20/hour burdened |abor rate has been arbitrarily used

for the purposes of calculating personnel costs:
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Assum ng 250 workdays per year @8 hours per day:
174 personnel x 250 days x 8 hr/day @ $20/hr = $6, 960, 000
estimated direct cost of material handling personnel.

5.3 Perishable Itens

In addition to standard operating and replacenent costs,
another large cost associated with material handling is the
cost of replacing broken (orm ssing) wooden pallet skids.
Extending data accunul ated for the last 7 nonths of 1984, it is
estimated that Avondale wll purchase 26,000 Repl acenent
Pal [ ets = $300,000 Annual Cost. In addition, " it is estimated
that 100 pipe baskets will be replaced each year at a cost of

$1, 000 each. 100 Repl acenent Pi pe Baskets = $100, 000 Annual

cost.

5.4 Fuel _Costs

1984 Fuel Consunption

Gasol i ne 161, 126 gal @$.951/g = $153, 273

Di esel 187,972 gal @$1.04/g = $195, 464

Pr opane $ 38.423

$387, 521

It is assumed that 80% of the gallon totals are used

material handling of Iight |oads. In addition, 1985 estimates

indicate an increase in the cost of gasoline of $.05 per gallon
(propane phased out and replaced by *gasoline):

Gasoline 161,126 gal +39,249*gal x0.8xl.00/g = $153, 273

Di esel 187,972 gal x 0.8 x 1.04 = $156, 393
Material handling fuel cost = $316, 693
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5.5 Tot al Estimted Annual Direct cost of Mterial

Handl i ng
Sunm ng the previously devel oped figures:
Direct material handling labor . . . . . . . . ... . ... $6. 960. 000
Equi pment nai ntenance and depreciation . . . . . . ..$.546.175
Repl acenent pallets........................... $ 300, 000
Replacement pipe baskets . . . . . . . .. . . ... . ... ... $ 100, 000
Fuel costs. ... .. e e $ 316, 693
Crane delay costs (See Section 9.1) . . . . . . . . . .. $ 580, 000

1985 Total Annual Costs , . . .. ... ...........$9 802. 868

If the study had included supervisory and clerical
personnel involved in material handling, and/or sonme of the
nmobi | e crane equi pnent used around the yard, it is easy to see
that total 1585 material handling costs would surpass $10
mllion. Escalating costs due to inflation will increase that
figure even further in future years. The proportion of charges

shown above are charted in Exhibit V-3.
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EXHBIT V-1

ESTI MATED ANNUAL COSTS OF MATERI AL HANDLI NG EQUI PMENT
FOR LI GAT LOADS [ EXCLULY NG URANES)

NOTE:  Does not include Plant Engineering and Mintenance Departnental
fleet. Also, does not include equipment assigned to Cafeteria, Security,
Personnel , Engineering, or \\éstwego.

EST. TOTAL EST. ANNUAL

AUGUST ' 85 EQUI PVENT MAI NTENANCE ~ REPLACENENT S. L. DEPRECI ATI ON
( NUVBER) 1984 COST EACH BASED ON 5 YR LI FE
Pi ckup Trucks (27) $10, 600 $57, 240
St ake Bodyr Trucks %23; $17, 250 $79, 350
Flat Bed Trailers (38 $1.2,750 $ 96,900
Fork Lift Trucks:

\lar ehouse Type (31) $22, 000 $136, 400

Rough Terrain Type (24) $33, 500 $160, 800
Econony Lifts (3) $ 6,000 3,600
Steinbeck Unit (1) $120,000 $24, 000
Pi ckpockets (3) $ 65,000 $ 39,000
Cherry Pickers (1) $ 96,000 $ 19,200
Milti Pallet Lift (1) $42: 000 $ 8,400
Yard Jockeys (7) $40, 600 $56, 840
Yard Tractors (2) $62, 000 $24, 800
Mil e Train Tractor (1) $25, 000 $ 5,000
Mile Train Trailers (31) $ 3,900 $ 24,180
Side Loaders (3) $40, 000 $ 24,000
50 Ton Transporter (1) $70, 000 $14: 000

TOTALS $728, 741 $773,710

6% estimated increase for 1985 = $772, 465

Total estimated cost of material handling equipnent excl. cranes $1, 546,175

*1984 total maintenance and parts cost |ess |abor, fringe benefits were
accumul ated.  Labor/parts ratio was estimated at 60% and 40% respectively. A
$20 per hour burdened labor rate was assumed.



EXHBIT V-2

UTI LI ZATI ON OF FORK LIFT TRUCK FLEET

LIFPT NouBEr 1St SHFT USED ON
TRUCK%%E LOCATI Q ORVERS WML AT N o
Nt *TYPE SHIFT
2-' bber PIOEnt WH 1%2[\' t
. 0 —
O .
0
I | A .
J 0 —
o Bl Wh | i =
448 Recei vi ng WH % —
441 rehouse H % % —
44% stwago WH 50% —
45 B dg Nz RIT 1 5% —
45 g.e t Metal  WH g o YES
4531 f“ nt WH Y% YES
4532 Electric WH 50% YES
4534 Ser RT 8 U —
41704 \lar ehouae W/H % —
08 Wit i § i —
4? § nt Whse H Y% —
4 Bl dg Vays RT 1 % YES
4784 Pal it RIT 1 % YES
47?l Yard Storage WT 1 % —
47 \\ar ehouse |:| % 10% —
4 % \\ar enouae W 10% —
4 \\arehouae #3  WH ; g —
4824 erqgﬁrs WH § /3 —
4 \\arghouse . WH % 80% —
4 &nt SeLw ce WH 10% —
4 Pl D%c T 3 % YES
4 Z Yafd Storage R'T 1 % —
4 Kal mar % YES
g g eirs RIT %% —
. RIT % —
g%g Paj nt ﬁ” % —
g?u nt . 1 % —
51%2 at #20 Pipe RIT U9 YES
I Vet Dock #3° RIT Y% —
iy Ak dl i -
i _
9234 Earpenter J WH § g%% —
9024 R&D' Storage ELEg 1 90% —
552§ Pal nh ELE 1 88% —
511 rehouae WH % % —
5114 og WH 10% YES
g?l e h Metal — WH ,3 Y% —
1 otblast #20 WH % YES
e w i ¢ —
T 0 -
5738 V‘?I éi ng wr /) 28% —
g? Platen 23 H 3 % —
[ Yflrd { rage ¥ 2 % —
Platen 20 1 Y% YES
Vet Dock # %E 3 ‘g —
Yard Storage V\) LOADER o
inf Wise H 3 Y%
e
0
5878 MJ[II Loader %%
At percentages stated above:  41.9 Personnel are employed full time on. fork
I'P‘tpet?ucksfJ For purposes of ?ut%reecsa?cu?at?on, ﬁge%\ conservatW\S/e ?|gure
of 30 Personnel.
*WH = rehquae, RIT = Rough Terrﬁin
3 drivers indicates many operators have access



EXHBIT V-3

TOTAL ESTIMATED ANNUAL DIRECT
COST OF MATERIAL HANDLING

EQUIPMENT MAINTENANCE )
/—— REPLACEMENT PALLETS
FUEL 3%
COSTS

32
CRANE DELAY
CoSTs — 6%
1% DIRECT MATERIAL

HANDLING LABOR

Ak

REPLACEMENT PIPE BASKETS



6. STORAGE
6.1 Warehouse #l

Al'l paperwork receipts of material are centralized in
war ehouse #1. This warehouse also physically receives “a large
portion of all incomng goods. Large, heavily used or
specialty items, such as raw pipe, galvanized pipe, paint
deliveries, etc., are taken directly to their own particul ar
storage points about the yard. However, the official receiving
paperwork is handled by the receiving function in warehouse #1.

The warehouse is equipped with an overhead 100 ton crane
| ocated in the mddle bay at the west portion of the warehouse
over incomng railroad track. The remai ning portion of the
m ddl e bay is equipped with a 25 and 5 ton overhead crane.
This mddle section of the warehouse is normally used for
storing large, bulky itenms that cannot be handled with a
standard fork lift truck.

Pal | et racking configured for narrow (5.5 ft.) aisle
equi pnment is used in nost of the other areas within the
war ehouse.

Two war ehousi ng personnel start work at 4:00 a.m each
morning. They stage material for dispatching at 7.00a.m and
place incomng nmaterial (fromthe previous day) in multi-tier
pal | et racks.

“Pi ckpocket”, narrow aisle fork trucks, are used for nost
skid-sized storage on 4 ft. x 4 ft. wood pallets. See Exhibit

|1-11.  These *“Pickpocket” units were designed by Avondale in
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1973-74 after an exhaustive study of equipnment avail able at
that tine showed that nothing else was available to do the job
of lifting and placing 3000 Ib. loads on 4 ft. x 4 ft. pallets
up to 26 ft. high using a very narrow aisle, with a nman riding
up with the | oad. The market has changed and many nore
commercial units of this kind are now available. The
“Pi ckpockets” have sone limtations as foll ows:

a. They have 3000 | b. nmaxi num capacity.

h. They cannot handle lengthy pallets (e.g. 4 ft.x 8
ft. long pallets wll not fit, although pallet cross
beans can take 8 ft. long pallets). Maxi mum cr oss
beam | oading = 8300 Ib./pair of (2) 4 ft. x 4 ft.
pal | ets.

C. The “Pickpockets” cannot be used as floor placenent
vehicles as the forks will not allow the load to. be
set down on the floor. Another standard fork truck
must be used after the “Pickpocket" places the |oad
on an internediate “table.” This results in a
t wo- man, doubl e-handling operation to nove nateria
to the dispatching area

d. Since the “Pickpockets” do not have 4 - directiona
turnaround capability, wde turnaround aisles are
required.

Pal l et racking varies from4 high to 6 high, depending on

roof slope. The great mpjority of rack stored itens are |ess
than 4 ft. x 4 ft. x 44 inches high.

Sonme cantilever racking is used for |ong | oads. In this
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case a sidel oader (capacity = 6000 Ib.) is used for |oading and
unl oadi ng.

Two (2) Econony lifts are used for picking materials where
t he operator goes “up* with the unit - 400 Ib. maxi mum | oad.

The one (1) Steinbeck Depot lift with 3300 |b. maxi mum
| oad capacity has better maneuverability than the “Pi ckpocket”
in the narrow aisles. However, the operator does not go up
with the unit and has difficulty judging the higher lifts.

It is recommended that the *“Pickpocket” trucks be phased
out in the long termand be replaced by newer turret-type high
l'ift trucks now available on the market. The “Pickpockets”,
which are getting old, seemto suffer many breakdowns and are
subject to a |lot of maintenance. However, it is difficult to
justify their replacenent economcally in the short term
especially since tenporary replacenents can be obtained on a
rental basis.

6.2 WAr ehouse #2

St agi ng/ Marshal |i ng: Pipe fitting details and materials
are received in warehouse #2 from warehouses #1 and #3. These
details (determned by material control) are staged for a
particular “pallet” drawing. Al of the bits and pieces for a
particular drawing are placed in |ocked sheet-nmetal containers,
stainless steel ID tags are prepared and attached, and the
container contents are approved by both warehousing and pipe
shop personnel. The | ocked boxes are then delivered to the
particular work area per the production schedule (usually

pl aten #20/23, the new nodul e shop, or wet dock #3). All
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materials are handled on wood skids using fork trucks and
“Pi ckpockets". NOTE: The pipe department handles returns of
enpty contai ners.

War ehouse #2 basically contains Avondal e stock materi al
(overflow from warehouse #3), governnent furnished materials
and  contractor f urni shed mat eri al s. The  environnental
controlled area contains | BM paper storage, provisions for sea
trials and sone valuable storage itens that could easily be
pilfered (ship TV's, etc.).

Pal | et rack cross beans will support 5000 |b. nmaxinum | oad
per pair (2 skids). Aisle wdths of 5 ft.-6 inches are used
for “Pickpocket” operations.

The facility has no overhead cranes.

Locked box material is generally accunmulated during the
week and shi pped on Fri day. Boxes are placed on stake body
trucks or trailer with a one (1) week lag, i.e., shipnents on
June 14 are for the work schedul e starting Monday, June 24. It
was al so noticed during the study that some of the netal |ock
boxes had flat bottonms and had to be placed on a wooden skid
for handling. It is recomended that new boxes have fork lift
runner channels installed on the bottom of the boxes so that
wooden skids are not required.

6. 3 Warehouse #3

This facility, for the nost part, warehouses very |ight
| oads. It has a low ceiling and nost areas are set up with

bins for hardware type itens. Sone |arge valves are stored in
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war ehouse #3 in low racks or on the floor. Many itens are
hand- pi cked onto pallets. Al loads can be transported by fork
truck, hand pallet trucks, or manually.

The warehouse is basically split into three sections:

a. Har dwar e

b. Pipe Fittings

C. Stock Materi al

Personnel hand deliver material (or use a |lift truck) if
it only has to go a short distance to the pipe shop or the
sheet netal shop. All other materials are picked up by
di spat chi ng personnel from warehouse #1 and sent directly to
work centers. Usually two or three pickups per day with a
pi ckup truck orstake body truck account for all of the noves
from war ehouse #3.

6.4 Yard Storage

The space allocated for yard storage covers a |larger area
of the yard than depicted officially on yard drawings. As an
exanple, alnost the entire side of the roadway next to the
steel plate and structural storage area is dedicated to ski d
storage of fabricated materials.

The area dedicated for cable storage is outfitted wth

pallet rack five tiers high along with space dedicated for

ground storage of large reels. There is also pallet rack
storage for blowers and other ventilation equipnent. Aisle
spaces run up to 23 feet wde in sone areas. These spaces

could be reduced significantly if a side loader or turret truck
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was used all of the tinme in this area. (A side | oader is
available in the yard storage area and is used frequently. )

In the fabricated parts storage area (and in the
war ehouses) the predom nant “container” used for holding parts
is the 4 ft. by 4 ft. wooden skid. Also used to a | esser
extent are 4 ft. by 8 ft. wooden skids. Purchase orders for
15, 000 wooden skids to cover the 7 nonth period, from June 1,
1984 through Decenber 31, 1984, were issued in the anount of
$163, 000. Prices have since increased considerably. It is
estimated that approximtely $300,000 will be spent in 1985.

It is recommended that alternative skid concepts be tested
in the yard. See Exhibits VI-la (Alumnum and VI-1b (Steel)

for details. The cost ratio (using Avondal e |abor rates) has
been estimated for the alum num version/wood = 8.8/1; t he
steel version/wod = 6.8/1.

It is difficult to estimate the potential savings from
converting to nmetal skids since the turnover rate of wood type
I's not known. It “is recommended that a half dozen or so of
each type be paired up with new wooden skids in the yard in an
effort to track lifetines of each. \Wen turnover rates of each
type are determned, a final decision on material types can be
made. Sanples of the steel pallets (Styles A B and C) are now
being made so that tests can be run.

The concept of using heavy-duty plastic skids should also
be tested. One such type manufactured by Sheller-d obe
Engi neered Pol yners Conpany in Mra, Mnnesota, sells in volune

quantities for $37.00 to $44.25 each. Qhers are available.
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Another area where equipment changes would benefit
Avondale is in the fabricated pipe storage portion of the
yard. This storage area could be reduced significantly if
decking and a Gadall “Loed” or Pettibone “Extendo” material
handl er were used. These nmachines are extrenely versatile and
cost from $55,000 to $78, 000 each. See Exhibits VI-2 and

VI -3. These machi nes can also function as small cranes if the

need arises. See Exhibit VI-4 for changes that could be nade

to yard storage to reduce space requirenents. There would be
sone investnent required in pallet rack and/or decking to raise
the mddle tier; however, the potential space savings wuld be
wel | worth the investnent. It is estimated that the existing
18 rows of pipe baskets/skids can be replaced by 15 rows of 4

deep skids as shown in Exhibit VI-4. This will yield an

increase of 67% in the nunber of baskets/skids stored.
Conversely, the pipe storage area length could be reduced by
over 200 feet.

6.5 Har ahan East Bank \WAr ehouse

In the June-July period of 1985, approximtely 40,000
square feet of the 100,000 square feet building was being used
for spare parts storage. The remai nder was to be used for
surplus parts storage. The building is not very well suited
for warehousing due to a) low ceiling heights allowng only 3
hi gh pallet stacking plus perhaps another half pallet on the
upper tier, and b) colum spacings of 25 feet which require

very wide 15 feet aisles.
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Al novements are handled by 6000 Ib. capacity fork lift
trucks loading-either flat bed trailers or stake body trucks.

The majority of loads are tri-wall containers on 4 ft. by
4 ft. wooden skids weighing under 1500 |b.

It is recognized that the Harahan warehouse was obtai ned
on short-termlease to neet specific needs, and is tied to
contract requirenments -- the need for reasonable square feet
for reasonable cost, and do the best you can wthin these
paraneters. |If this warehouse were to be kept long term it is
probabl e that some changes shoul d be nade to inprove operating
ef ficiency.

A very prelimnary review of this facility suggests that
storage space could be increased by 33% with the purchase of

one ortwo double reach fork lift trucks (see Exhibit VI-5) and

the installation of an additional line of pallet racking. on
every double row to give triple rows. This would reduce aisle
spacing to approximately 11 feet which is enough for nost
double reach fork lift trucks. However, this is based on a
prelimnary review only; a detailed storage anal ysis was not
perfornmed during the study. Triple rows of racking and the use
of doubl e reach fork trucks are only feasible where itens on
the outer rows do not normally have to be renoved and repl aced
to get at the inner row As a result of interviews wth
Avondal e personnel, it was assuned this is not the case at

Harahan.  This should be verified through anal ysis.
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Also, the 12 feet aisle against the long wall on the long
bui I di ng side opposite the offices could be shifted so that a
line of pallet racking could sit flush against the wall giving

both additional storage space and an additional “picking” face.
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EXHIBIT VI-la

ALTERNATIVE METAL SKID
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EXHIBIT VI=2
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EXHIBIT VI-5

REACH FORK TRUCKS
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7. MATERI AL FLOW ANALYSI S
7.1 General Material Flow

Ceneral naterial flows and processes were observed
throughout the yard. A generalized operation process chart was
devel oped which depicts the typical material f|ow pattern
within the Avondale main yard. This chart is shown in Exhibit
Vii-1

Many m nor variations not critical to the overall thene
are not shown for clarity. The devel opnent of the chart took
much di scussion wth such departnments as production planning,
material control, et al.

72Activity Areas

In order to analyze material flows within the yard, it was
necessary to set up some basic, general activity areas to track
material novenents. The zoned building list, as shown in

Exhibit VII-2, details the building list for the nain yard.

This may be conpared to Exhibit 1-1 which shows the overall

main yard |ayout. For analyzing basic material flows, this
list was simplified into 46 areas as detailed in Exhibit wi-3.
7.3 Data Gat hering

Two full tine observers were placed in the busiest
sections of the yard for data recording purposes. These areas
were: a) the main warehouse conplex and b) the fabricated parts
outside storage area in the back of the yard toward Hwy 18.
Accurate data were recorded on all novenents out of these two

maj or areas for just over three weeks. The novenments were
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recorded by the original material class designations described
earlier 1in Section 2 of this report. Sone of the other
information recorded included the starting and ending |ocations
for transport, type of transport vehicle, nunber and size of

skids, etc. See Exhibit VII-4 for exanples of survey sheets.

The other major areas were given survey sheets and
recorded their data internally. The areas surveyed in total
wer e:

Fabricated Parts - Qutside Storage

Fabricated Pipes - CQutside Storage

Drum Storage/ El ectric Cable Storage

Pi pe Shop

Sheet Metal Shop

Machi ne Shop

Wet Dock #1 - Shops

War ehouses #1, #2,and #3

Pl aten #1, #2,and #3

Fabrication Shop #and Bl acksm th Shop

Pl at e Shop

Rot o- Bl ast Shop

Bl ast/Paint Area “K’

7.4 Spread Sheet Conpilation

Due to the conplexities of material classification coding,
particularly fromthe storage areas and others, a conputerized
spreadsheet was devel oped. This was wused only after a
consi derabl e amobunt of tine was expended on manual ly conpiling

the data to get theminto the proper format for conputer
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I nput . This point should be enphasized for the benefit of
t hose readers who believe the conputer alone is enough to
performthe analysis. An extensive amount of nanual effort was
required prior to data entry.

The spreadsheet format selected was the Lotus 1-2-3
program from Lotus Devel opnment Corporation. The conputer used
for the conpilation was an | BM AT mi cro-conputer

An exanple of the formatted data ranked by nunber of skids

moving froma particular area is shown in Exhibit VII-5.

G aphic plots of the major material flows by material
class are shown in Exhibits VII-6 through ViI-11.

7.5 Flow Analysis - Major Areas

7.5.1 Yard Storage Myvenents

The spreadsheet data shown in Exhibit VII-5 indicates that

43 skids per day on average are noving out of yard storage. O
these 43 skids, 11 per day go to Staging Area 307, 10 skids/day
go to Platen 20, 9 skids/day go to Platens, 8, 9, and 10.

As shown by the spreadsheet data, these three flows
account for 70% of all materials noving fromyard storage.
Al so, approximately 17% of these skids are in the 4 ft. by 8
ft. category. If it is assuned that one (1) 4 ft. by 8 ft.
skid is equivalent, space wse, totw (2) 4 ft. square skids,
t he above skid nmovements would be increased by a small
percentage for calculating truck bed space, etc. However, for
t he purposes of establishing standard |oad/unload tinmes all

skids are assuned to be equivalent.
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At this point in the analysis essentially three (3

different material handling philosophies were considered:

a. Have the transport vehicle pull a flat bed type
trailer and | eave the whole trailer at the drop off
poi nt. The driver would then return via other
pi ck-up points with an initially enpty trailer.

b. Have the transport vehicle, with the driver, go to
the drop off point and wait for an available fork

lift truck and a different driver to unload the

trailer.
C. Have the transport vehicle specially equipped for
unloading its owntrailer. The driver would reach

the drop off poi nt and unload the trailer
him herself.  The driver would then return via other
pi ck-up points with an initially enpty trailer
It is assumed that the only difference between nethods a.
and b. above is the difference between driver waiting tinme and
trailer unhitching time. As shown el sewhere in this report,
waiting times are now averaging three (3) to four (4) hours per
day (this does not include |oad/unload tine). |f an average of
only 1.5 hours per day penalty for each driver waiting wth
centralized control were assuned, approximately 1.5 X 250
days/year or a total of 375 hours per year would be spent
waiting. At the rate of $20/hour used throughout this report,
that 375 hours equates to a $7,500 annual cost per driver.
It should be noted at this point that although one driver

from the yard storage area could conceivably handle the
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deliveries of materials to Area 307, Platen 20 and a drop off
zone for Platens 8, 9, and 10, three (3) separate drop off
trailers would be required if nethod a. is selected. That is
to say, a mninmmof one drop off trailer would be required for
each |ocation.

Based on the estimated costs of the material handling

equi prent shown in Exhibit V-1, three (3) trailers would cost

Avondal e over $12,000 per year in maintenance and depreciation
charges. These costs would not vary to any great degree even
if smaller than 40 foot long trailers were used. Conparing the
$12, 000 equi prent cost to the $7,500 driver waiting costs, it
Is clearly nmore favorable to unload trucks quickly at the point
of drop off rather than use flat bed type trailers as storage
devi ces.

Having ruled out method a., the differences between
methods b. and c. need to be addressed. The cost of per driver
waiting tine has already been estimated at $7,500 per year
using centralized control. It is assuned that whether he/she
unl oads their own truck or someone el se does, the unload tinme
will not vary. However, if the transport vehicle were equi pped
to unload itself, not only would the $7,500 per year waiting
time be saved, but conceivably the existing fork lift truck
fleet could be reduced along wth its associated high
mai ntenance and depreciation costs. Unfortunately, deeper
anal ysis does not bear this out. It can be shown through

standard tinme data that the unloading of a transport vehicle
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wth a fork truck will take from.015 to .030 hours per skid
for travel distances of 50 to 100 feet.

In the case of yard storage to Area 307; Platen 20, and
Platens 8, 9, and 10, the data show novenent of 30 skids per
shift. |f the worst condition is assunmed of .030 hours per
skid nultiplied by 30 skids, that is 0.9 hours per shift -
standard fork truck time. (This must be factored by allowances
toget at actual truck/driver tines.) In addition, if pipe
storage and yard storage could be handled by the same transport
vehicle and driver, an additional 14 long pallets or pipe
baskets which nove to Area 307 and Platen 20 could be
consi der ed. See Exhibit 11-15. This brings the total to 44

skids per day or 1.32 standard hours for fork truck unloading
per shift. If deliveries of skids and pipe baskets to Pl atens
14, 15, and 16 are al so included, another 6.4 pallets can be
added on average per shift. This brings the standard tine
total to 1.51 hours. Wth the addition of a typical 15%
al l owance to this figure, actual fork truck tine of 1.74 hours
per shift is obtained. An equivalent tinme for |oading mnust
al so be added. Therefore, 3.48 hours would be the average tine
per shift spent by fork lift trucks |oading and unl oadi ng
transport trucks from yard and pipe storage in the areas
ment i oned.

The five (5) fork lift vehicles involved in the areas in
guestion are averagi ng anywhere from75%to 95% utilization,

according to Avondal e sources, see Exhibit V-2. Theoretically,
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this nunber could be reduced to four (4) based on the 3.48 hour
reduction noted above, plus the difference between say 95%
utilization and the ~current average utilization figures
However, in reality, this will not work since that 3.48 hours
is spread across five (5) different fork trucks at five
different locations. That tinme cannot be applied to a single
area or location reduction in capital equipnent. However, it
coul d be deducted as a | abor savings.

Therefore, the total |abor tinme saved per shift would be:

1.5 hours driver wait tinme/shift
+3. 48 hours | oad/unload tine/shift
4.98 total hours/shift x 250 day shifts = 1,245 hours/year
Equating this to dollars =
1245 X $20 = $24,900 Potential Savings.

It is estimited that one (1) 40 ft. flat bed trailer and
one (1) fork equipped handler with a fifth wheel attachnent
could easily handle all shift shipnents fromyard and pipe
storage to the areas noted:

DAI LY AVERAGE DAl LY AVERAGE

SKI DS Pl PE_BASKETS
Area 307 11 5.5
Platen 20 10.5 8.5
Platen 8,9, 10 9
Pl at en 14, 15, 16 3.7 2.7

34.2  PLUS 16.7 = 50.9
Wth proper scheduling and stacking, this could be handl ed
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with a maxi num of four (4) round trips per shift. At maximm
capacity, two of these handler/trailer conbinations would be
required.

Approximately 17 other locations are served from yard
st orage. These areas only account for 13 skids and/or pipe
baskets per day at the current production level. Even at-yard
capacity, these areas could not justify specialized equi pnent.
It is recommended that either standard pickup trucks or stake
body trucks continue to be used to service these areas.

Approximately five (5) very long skids per shift of the

above listed 51 skids are "J" class material (see Exhibit 11-14

for material classifications). The yard storage area could be
reduced somewhat if a side-loader area was set aside for this
type of material. The widths presently allotted for aisles are
much wi der than needed if a side |oader was used exclusively.
Approximately 10 of the above |listed skids are “M” class
materials which tend to be light, formed sheet netal, however,
a portion of these” are held on 4 ft. by 8 ft. skids. This
would be in addition to the 17 or so |long pipe skids and/or
pi pe baskets also moving to the four main designated areas.
The spread sheet analysis indicates 22 skids and/or baskets per
shift would be of the long variety. This shows that 5 to 6
woul d be on each trailer |oad along with 7 or 8 standard 4 ft.
x 4 ft. skids. Wth proper stacking this should be easily

attainable with one 40 ft. long trailer.
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The Gradall nmaterials handler showmn in Exhibit VI-2 can be

equi pped with a quick connect fifth wheel attachnent, auxiliary
hydraulic circuit and tilting fork carriage for approximtely
$76, 000. From Exhibit 11-15 it can be shown that 27% of total

trailer nmovenents are fromyard storage and the fabrication
shops and platens. At the tine of the study, 9 yard cabs or
jockeys were in operation. It is estimated that at |east two
of these vehicles or 22% could be replaced wth one handl er
simlar to a Gadall-type vehicle wth a fifth wheel attachnent.

Cal cul ating potential cost savings:

ANNUAL
Decrease in fork lift fabor . ... ... ... ... .. .. ..., $24, 900
Decrease in maintenance on two jockeys.. . . . . . . . . .. $12, 000

(fully burdened |abor and materials)
Decrease in depreciation charges on two jockeys...$l6, 240
I ncrease in mintenance on Gradall or equzv . . . . . . ($ 8,000)
I ncrease on depreciation charges on Gradall or ($15,200)
equi val ent
ANNUAL NET SAVINGS . . . . . . . .. $29, 940
The cost of small strap-type locators has not been
included. These would be required on the back of the trailers
to hold the fork Iift attachment for transport while the fifth
wheel attachment is in use. See Exhibit VII-12.

75.2 WAr ehouse NMbves

Simlar to yard novenents, the spread sheet analysis also

i ncl udes noves from warehouse #1, #2, and #3 at the main yard.
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Li ke yard storage, 44 skids of material per shift are noving,
on average, fromthe conbi ned warehouses (as opposed to 43 per
shift fromyard storage). Al nost 26% of this novenent or over
11 skids per shift go to Platen Area 307. Only 4% of the total
are 4 ft. x 8 ft. skids and have little bearing on the analysis

other than the preferability of not using pickup trucks for

transportation of long skids.
O the 44 skids:
11.4 skids/shift go to Area 307
5.5 skids/shift go to Wet Dock #3
3.7 skids/shift go to Pipe Shop
3.3 skids/shift are inter-warehouse noves
2.7 skids/shift go to the east bank warehouse
2.0 skids/shift go to Pipe Storage
As indicated in the spreadsheet analysis, these noves
account for 65% of total materials noving from the conbined
war ehouses.  Moves of |ess than one pallet a day go to 23 other
| ocations around t he site (not I ncl udi ng mai nt enance,
engi neering and other office |ocations). Over 49% of this
material is “C’ and ‘D’ class materials. That is to say, these
are small size itens that are well under a full skid size in
di nensi ons.
Also it is interesting to note that of the 28 various
locations that receive materials from the warehouse (not

counting inter-warehouse noves), 17 of these locations or 61%

are on the warehouse side of the |evee.
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Smal |, light-load deliveries, wth many stops suggest the
use of a nule train type transport vehicle in order to reduce
material handling |abor, stacking and unstacking |abor, and the
excessive back and forth novenents that would be required with
standard truck-type transporters. Cbviously, novements which
require exiting controlled areas such as trips to the east bank
war ehouse and the corporate building will still require either
a stake body, truck tractor/trailer or a pickup truck.

Al though there are 27 ultimate |ocations for delivery
(excluding outside noves), few individual areas receive daily
shi pments fromthe warehouse. As detailed above, only four (4)
i nternal areas could receive daily shipments from the
war ehouses.  Short noves, such as between warehouse #3 and the
pi pe shop, should continue to be handled by |ocal equipnent.
I n nost cases, these noves are bagged itens of |ess than a
pal l et size and can either be hand wal ked to the pipe shop or a
smal |, hand pul | ed wagon or bicycle could be used. If a very
conservative 10 mnutes for |oading and unloadi ng each pall et
fromamuletrain is assuned, 7.3 manhours on average woul d be
required per shift to handle 44 pallets. Assuming a 6.5 mle
per hour average rate of speed, the entire yard could be
traversed in approximately 45 mnutes or .75 hour. Therefore,
one very long fast "mule train” of 22, 4 ft. x 8 ft. trailers
coul d concei vably handl e the | oad. However, 1in reality, nore

flexibility is needed. It would be better to have two (2) mule
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trains with, say 11 trailers each*, running per shift fromthe
war ehousing area. These trains would also be able to handle
the novenent of small painted parts fromthe roto-blast area to
yard storage. This analysis wll be nodified |ater under
“sheet netal.”

Rush order parts that cannot be fitted into a standard
delivery schedul e woul d be handled by a central transportation
department.

7.5.3 Pipe Shop

The analysis of the pipe shop shipnents indicate an
average of only 3.6 pipe baskets a day to any one of four (4)
separate delivery points. It should be noted that this |evel
of shipments was “taken from data recorded for the weeks 5/20/85
through 6/10/85. This was a somewhat higher production |eve
than was averaged during the June - July, 1985 period when the
pi pe shop schedul e was phasing down.

pi pe shop deliveries do not experience the sane del ays as
ot her areas of the yard. Since there is little tine wasted
during |oading and unloading, it is recommended that a heavy
duty, stake body, flat bed truck be used for this purpose.
Such a truck already exists at Avondale and no new purchase
would be required. The truck used for this purpose should be
linited to carrying two (2) pipe baskets. The truck should
have a capacity of at |least 14,000 |Ib. net |oad weight.

*Increased to 12 each - see notes under sheet netal shop
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It is recommended that the truck be located in a centra
transportation pool and only be called for by the pipe shop
when there is a load ready for pick-up. The nunmber of daily
trips carrying fabricated pipe nmade by the shop does not
justify keeping a truck full time at this |ocation.

7.5.4 FEabrication Shops, Platens |.2.3. and Bl acksm th

shop
The total nunber of skids transported from the subject

areas averages under 16 per day. These are generally handl ed
by leaving two (2) enpty 40 ft. trailers in. the appropriate
areas and calling for their renoval when full. Daily average
of the 16 skids: 6 skids/shift go to yard storage
5.2 skids/shift to to blast area K
4 skids/shift to to roto-blast area
Due to the high cost of maintaining equi pment as outlined
under yard storage? it is suggested that the practice of
| eaving enpty trailers as storage devices could be elimnated,
although it has worked fairly well at Avondale. Wen a |oad
suitable for a stake body truck is ready, a suitable truck
shoul d be dispatched froma central transportation function
The small nunber of pallets being noved does not justify the
use of special equipnent. Wth both the fork truck drivers and
the transport vehicles under a central control authority,
little tinme should be wasted for the |oad/unload functions.
This change will save a mninmumof two (2) trailers and

approxi mately $9, 000/ year in naintenance and depreciation costs.
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There will be sone mnor double handling of materials
using this nethod but this should not be significant when
conpared to the reduction in trailers and the benefits of a
centralized transportati on system

7.5.5 Sheet Metal Shop and Roto-Bl ast Area

Simlar to the fabrication shops, two (2) enpty trailers
are generally kept in the sheet netal shop area for materials.
Shi pnents average approxi mately 24 skids per shift with over
80% of these going either to the roto-blast area or to yard
storage. Alnost 47%of this material is “M" Cass or formed,
light, bulky type sheet netal parts and assenblies. Gven the
nature of the load, the location of the sheet metal shop, and
only a few delivery points not serviced by the proposed
war ehouse mule train, it is recommended that this shipnent
activity be conbined with a new warehouse nmule train activity.

Conbi ning daily pallet requirements wth warehousing and

the roto-blast area yields:

Sheet netal 24 skids/shift
\War ehouse 44 skids/shift
Rot 0- bl ast 22 skids/shift

TOTAL 90 skids/shift
All of these areas share deliveries and/or pick-ups.
Standard tinmes can be used of .03 hour nmax. for |oading and
another .03 hours for unloading skids from the nmule train.
Also, if a 15% allowance is added, this brings the total to .07

hours per skid or 4.2 mnutes each. If it is assunmed that the
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train only averages 3.25 nmiles per hour, a train could nmake a
conplete circuit in 88 m nutes. If two nmule trains are used
with 23 pallets each per trip for 2 trips each per shift:

Time for each round trip =

(23 skids x .07 hr/skid) + 88/60 hr/trip = 3.08 hours/trip

X 2 trips/shift = 6.16 hours/shift

Therefore, two nule trains consisting of say 12 carriers
each could handle all of the skids currently being shipped from
t he war ehouses, the sheet nmetal shop and the roto-blast area.
Al though no over capacity situations are antic-ipated, any that
devel op could be covered with the centralized transportation
department’s pool of trucks.

This wll elimnate the need for having an average of two
(2) flat bed trailers, stationed at the sheet netal shop.
Simlar to the fabrication shops, this will save an additional
$9, 000/ year in naintenance and depreciation costs.

7.5.6 Machi ne Shop

During the course of the study, very little material
handl i ng and noves were reported by the nmachi ne shop. They
were averaging just under 7 trips per week using a stake body
truck fromthe dispatching warehouse. Even this small anount
of truck traffic only averaged 2.1 pallets per truck |oad.
There were sone heavier tractor/trailer type l|oads, but these
only averaged three trips per week.

It is recommended that no fundanental changes be nade in
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material novenents from the machi ne shop. These noves shoul d
continue to be handl ed by dispatching trucks on an as needed
basis froma central pool.

7.5.7 PlLate Shop

The survey data indicates that on any typical day,
shipnents fromthe plate shop will be directed towards the

following 15 activity areas:

Wet Dock #2 Wet Dock #3
Bl acksm th Shop Wr ehouse #1
Machi ne Shop Yard Storage
Platen #2 Platen #10
Platen #14 Platen #16
Platen #19 Pl aten #20
Platen #23 and #24 Area 307

Fabricati on Shops

Due to handling ©problens associated wth delivering
horizontal |y stacked large plates, nost trucks will be |oaded
for single delivery points only. There will be no other
schedul ed stops along its delivery route. The plate shop
devel oped their own survey sheet which differed somewhat from
the one used throughout the rest of the yard. An exanple is

shown in Exhibit VII-13. Their information also included the

wei ght of individual |oads wherever possible.
Smal | steel details are generally collected and shipped in

enpty 5 gallon paint cans. No problens are foreseen with this
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cont ai ner et hod. There is a long term possibility of the
smal | er contain-ers being phased out in favor of |arger ones.
In that case, small wire basket containers or simlar itens
woul d need to be purchased for handling small steel parts.

The current practice of laying plate horizontally on flat
beds (trailers or stake body trucks) for one drop-off point
only causes sub-utilization of these carriers. The principal
reason for this policy is that if the upper plate on the
hori zontal |oad cannot be dropped off at its delivery point in
a timely manner, the next delivery area woul d” have to renove
that particular plate to get at the one(s) they need. Aso,
space needs notw thstanding, there is no incentive for
personnel at the second delivery point to place the renoved
upper plate back on the truck.

Fi xtured trucks were considered that would al |l ow edgew se,
vertical stacking of plate. This could allow maxinum
utilization of carrier capacity and could expand delivery
poi nts, however, other problenms would devel op. Principally,
the weight and costs of the fixtures thenselves would not be
insignificant conpared to any potential increase in trailer
utilization. If there is central control over |oading and
unl oadi ng of trucks, plates could be mxed horizontally and
deliveries could be controlled by the central dispatch
authority. This is a better solution than designing hardware
to circunvent the problem Potential savings fromcentralized

control will be developed later in this report.
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7.5.8 Summary of Section 7 Recommendati ons

a.

9*

Al though the practice of using flat bed trailers as
storage devices has worked fairly well? elimnate it
where practical to reduce trailer maintenance costs.
Purchase a special material handler simlar to a
Gradall “Loed” vehicle which has both fork lift and
fifth wheel attachnents. The vehicle nust be
desi gned and equi pped to negotiate | evee inclines
with a 40 foot loaded trailer in tow Net static
| oads shoul d normally be under 20, 000" b.

Equip a few flat bed trailers to hold the fork lift
attachment while being towed by the “Loed” handler.
Elimnate two (2) yard jockeys.

I mplenrent a two (2) nule train (12 trailers each)
transport system for handling light |oads transported
from the warehouses, sheet netal shop, and roto-bl ast
area.

Service the Pipe Shop, Plate Shop, Machi ne Shop
Blacksmith Shop and Fabrication Shops with a
centralized transportation departnent.

Begin phasing out unutilized flat bed trailers

previously used for storage.
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EXHIBIT VIi-1
25 June, 1985
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EXHBIT VII-2

BUI LDI NG_NUMBERS

ZOHE 100
101 Boi l er and Ray Marse Hose Repair Building (60" x25')
102 WD. #1 Elec. Fab Shop & Shipfitting Tool & Storage Bldg (215 x60")
103 First Ard Station No. 2 & Customer’s Bldg (68*x33")
105 Shock Test Building (35*x35")
106 Porter Service Supply Room (20’ x20')
107 Cafeteria - Portable (25 x25")
108 Pipe Storage Area (30" X30")

109 Sheet Metal Shop (445 x 1000")

110 Carpenter Shop & Storage (300 x75")

11.2 Wise #2 (2nd floor Quality Control) (370'x70")
113 Wise #3 & Ml dloft (600 x70")

114 Wl ding Rod Storage Building (100 X55")

11,5 Electronic Control House - Portable (8 x8')
116 Machine Shop (540" x95")
117 Pipe Assenbly & Packaging Bldg. (158 xI.52")

118 Pi pe Shop (290" xi 98")

119 ASI Training Center & Handrail Plant, Door Plant & Photo Shop (Ind.
Hyg.) (Od Avoncraft) (290'xI.00")

120 Paint Shop (80" x60")

121 Platen No. 21.
122 Kol ene Plant (60" x22")
123 Shipfitter's Platen Office (20" x15")

L2 Fabrication Bldg. Platen No. 21 (225 x65")

125 Guard House at Engineering No. Parking Lot (7' x6)
3.26 Rod Storage Bldg. in Warehouse No. 3 (75 x60)

127 Q& Mbbile Sound Laboratory (trailer) (20'x8")
128 Pi pe Shop Receiving Office (20'x10')

129 Pipe Rack Office (20'xl.2")

130 Drafting and Hobby Shop Building (30" x31%)

131 Carpenter Spray Building (29" x16")



132
133
134
135
136
137
138
140

WD. No. 1 Paint and Storage Bldg. (28 s25")

Night Pipe Ship ??oxeman Bldg. (12" x10')

Rigging Shop Wt Dock No. 1 (70's60')

Wse. Night Receiving Office (Wse. #3) (20'xl.0)
Rod Room No. 16 (Portable Steel Bldg.) (30" s16")
Portable Field Office, Elec. Dept. (12's30") Steel
Tank Testers Field Office WD. No. 1 (10'x20) Steel
Rest Room Platen No. 21 (16's24")



201
202
203
204
205
206
207
208
209
210
21.2
213
214
215
221
222
223
224
225
226
227
228
229
230
232
233
234
235
236
238
239
240
241

ZONE 200

Platen No. 1

Platen No. 2

Platen No. 3

Engineering Office (triple trailer) (36" x64")

Engi neering Bldg. No. 1 (250'x60")

Estimting Office Building

ILS Office (60" x25")

Oxygen Plant (Air conpressor bldg.) (85 x50)
Production Bldg. (105 x70")

Coast Cuard, Credit Union, & Hopeman Bros. (100 X20)
Custoner’s Office (25 x25')

Cafeteria (259X25")

Fabrication Shop No. 2 & Blacksmth Shop

L.N.G Facility Bldg. (41 x208")

Superintendent’s Office (35 x20")

WD. No. 1 -Rest Room (25 x10")

Insulation Dept., WD. No. 1 Office Bldg. & Tool Room #3 (1.20'x80")
Pipe Shop WD. No. 1 (100 X25')

Qut side Machine Shop WD. No. 1 (30'x25")

Ship Qperator’'s Office, Elec. Shop & Sheet Metal WD. #1 (50'd.5")
Plant Storage Bldg. (50" x35")

Engi neering Bldg. No. 2 (100 X75")

Electrical Dept. & Shop No. 1 Building (130" x120")
Supervisor's Office

Guard House at Personnel Gate (6'x8')

Platen No. 1 Work Shop (20" x100")

PlatenNo. |Wrk Shop (34'x30")

Dry Dock Superintendent’s Office (23'x39")

Guard House next to Bldg. 206 in Parking Lot “B" (6'x8")
O ock House beside Shop No. 2 (levee side) (18 x12")
Portable Bldg. WD. No. 1 Boiler site (24'x9")
Personnel Bldg. (141 x60")

Carpenter Shop, Storage Bldg. (36'xl.5")



242
243
253
254
255

256
257
258
259
262
264

House over Generator at Min Gate (16-1/2' x17-1/2")
Security Guardhouse CGate 5 (6-1/2'x4-1/2")

Engi neering Bldg. No. 3 (90'x91")

Platenl A Ofice (17'fi Q)

Printing Dept., Mail Room & Custoner’s Night Supt. (80'x35) Payroll
- | D Badge

Rest Rooms - Portable (24'x12")

Tool & Rod Room- Portable (20'x16")

Foreman's Office Bldg. - Portable (30" x12')

Paint Storage Bldg. (58 x25")

Field Office - Pipe Shipfitter's (12'x8")

Quard House next to Production Bldg. (7' xI1") Steel



301
302
303
304
305
306
307
308
309
310
311
312
313
315
316
317
318
319
320
321
322
323
324
327
329
330
331
335
337
338
339
340
341

ZONE 300

Area Superintendent’s Office (74 s35)

Wl ding Supt. Office, Safety Office, & First&l (140" s34 +)
Rest Room- Boiler Site (30's25')

Platen
Platen
Platen
Platen
Platen
Platen
Platen No. 10

Boiler Site Bldg. (360" x80")

Shipfitter's Foreman Office (15 x10')

Blast Area Wrk Bl dg.

Portabl e Rest Room (24’ x12)

Conpressor Bldg. #1 (35 x16')

Rod Room #19

Boiler Site Tool Room

Platen No. 19

Portable Rest Room (24’ x12')

Electric Fab Shop (16’ x36')

Sound Proof Bldg - Portable

Paint Storage Bldg. Blast Area “B’

Rod Room #17 - Portable Bl dg.

Ladies Rest Room- Portable (24'x12")

Bidg. Platen No. 8 - Portable (24$x12')

Supervisor's Office

Electric Field Ofice (14'xJ.3")

Construction Serv. Field Ofice-First Track (levee side) (16" x12")
Rigger's Field Office - First Track (levee side) (1.2'x10)

Rod Room No. 3 (downriver end) Platen No. 6 (18 x12")

Tool Room No. 2 & Rod Room No. 2 (storage) (20'x17")

Shipfitter's Field Ofice (36" x10-1/2")

Machinist Storage Bldg. - Second Track Position No. 2 (17*x16')
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342
343
344
349
350
352

Shipfitter's Field Office - Second Track Position No. 2 (20'x.2")
Mai ntenance Field Office (upper yard) (17'd.8")

Mai nt enance Electric Office (upper yard) (19 x18')

Cornet Construction COffice (7' x7")

Upper Yard Pipe Foreman's Ofice (20 X10)

Shipbuilding Area Bldg. & Sheet Metal Field Office (10'x12")



402
404
405
406
410
411
41.2
413
416
420
422
423
424
425

ZONE 400

Conpressor Bldg. No. 4 (75!x65")

Tool Room No. 11

WD. No. 2 Field Ofice (16*x10") Steel
Tool Room No. 5 (upriver end) Platen No. 22
Rod Room No. 15

Platen No. U

Rot obl ast Bl dg. (80" s49")

Platen No. 13

Platen No. 16

Rest Room (| ower yard) Portable (12" x15")
Portable Rest room (lower yard) Construction Area (24*x12")
Electrical Field Ofice (18 x10')
Pipefitter's Field Ofice (17'xI.3")

Fitting Office (lower yard) (10'x10')



501
502
503
504

505
510
511
512
513
514
515
516
517
518
519
520
521
522
526
527
528
529
530
532
533
534
535
536
537
538
539
540

ZONE 500

Ofice Bldg. -WD. #3 (185 x40")

Scaffold Repair Bldg. (55 x50")

Boi | er Bldg. (60*x40")

Lower Shipbldg Area, Paint Supt., Rigging Supt., & \Wlding Foreman
(100 X20 )

Wt Dock No. 3 -Rest Room (20’ X50')

Conpressor Room No. 5 (65 x50")

Rest Room (downriver end, WD. No. 3 - Front of Bldg. 502)
Fabrication Platen No. X2 (Concrete Platen)

Cafeteria Bldg. -WD. No. 3 (Front of Bldg. 502) (26'=1")
Gate WD. No. 3 (7'x7")

Reach Rod Building (29 x28')

Hopeman Bros. Storage Room (80" x24')

Rest Room | ocated in center of WD. No. 3 Ranp

Cenerator House at Bldg. 503 (1.2'x6-1/2")

Herbert Hller Office (10'x8")

Engi ne Assenbly Bldg. (80" x46)

HilLer Chartres Corp. Ofice (19 x12')

Platen No. 22 (Concrete Wrk Area)

Rigger's Office WD. No. 3 (80'x19")

Paint Storage Bldg. WD. No. 3 (58 fi5")

Capt. Curtis & Rigger's Office WD. No. 3 and above 50 (32'x20")
Quard House - Gas Free Plant

Portable Rest Roomon Platen 21

Sheet Metal Field Office - Portable (10'xl.2") Steel
Hopeman Bros. Field Office, WD. No. 3, (next to |evee)
WD. No. 3 Machinist Storage Bldg. (Steel) (18 x10)
Rigger's Storage Bldg. (241X24') Steel

Electrical Storage Bldg. (24'x24") Steel

Sheet Metal Storage Bldg. (24'x24') Steel

Pipefitter's Storage Bl dg. (24*x24’) Steel

Pipefitter's Storage Bldg. (241X24") Steel

Qut side Machinist Storage Bldg. (17*x73")



601
602
604
605
606
607
609
610
620

ZONE 600

Warehouse No. 1 (665 x230")

Pipe Assenbly Building *

Guard House - Gate No. 7

Quard House - Gate No. 8

Tool Room No. 14 "WD. No. 3

Scrap Office - Portable (9'xl.3") Steel

Cable Stripper Bldg. (30'xl.6")

Ti mekeeper’s Office, North side Admnistration Bldg. (36" x36")
Pipe Storage Field Ofice (Steel) (20'x20")



ZONE 700

701 Security Office - Min Gate (118 xJ5")
702 Uility Building
703 Adm ni stration Building

704 Hydraul i ¢ Equi pment Buil ding

705 Power Supply Buil ding

706 Tool Room

707 Aut omotive Repair Shop and Office,. Fire Station Ofice & Bike Repair
Shop

708 Quard House next to Admn. (8 x8)
709 Gease Crew Field Ofice

711 Mai nt enance Departnent - Paint Storage Building (20'~0")
11.2 Records Building (60" x56")

714 Brick Veneer House - Across from Gate No. 5

715 Tire Repair Office

717 Quard House Gate No. 7

718 Mayo House - 5125 River Road - Wod - Engr. Ofice (20" x30')



801
802
803
804
805
806
807
808
811
812
813
814
815
816
817
818
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836

ZONE 800

Storage Building

Office Building

Rest Room

Rod Room

Beam Li ne Building

Office Building

Plant |hgineering and Maintenance Building
Storage Buil ding

Storage Building

Office Building

Storage Buil ding

Storage Buil ding

Tool Room No. 10

Mai nt enance Storage Building

Platen No. 17

Platen No. 18

Platen No. 20

Tool Room & Toilet (Platen No. 17)
Tool Room Platen No. 20

Bat hroom Pl aten No. 20

Rod Room Platen No. 20 - Up River
Bathroom Platen No. 20 - Up River
Office Building - Platen No. 20

Blast & Paint Bldg. Area “B’

Rest Room Ladies - Portable
Janitorial Supply Bldg. - Back of Mintenance Building
QC Ofice (next to Blast & Paint Bldg. )
Rest Room - Ladies - Platen 20

Panel Line Office Bl dg. Plate Shop
Quard House at CGate 14

Crane Field Ofice - Platen No. 20
Wl der's Field Office - Platen No. 20
Sewage Treatnment - Inspector’s Office



837 Fab Pipe Storage Ofice
838 Fab Pipe Shop

839 Supt. Cffice - Platen No. 17

840 P.E & M Wrkshop (28 x39") Steel.

841 Rest Room = Fab. Storage &ea

842 Platen No. 25 - Upriver end of Steel. Storage

843 Platen No. 26 - Upriver end Blast & Paint Building
880 Portabl e Tool Room

881 Portabl e Tool Room

882 Portabl e Tool Room No. 6 - Platen 25

883 Portabl e Tool Room- Platen No. 19

884 Portabl e Tool Room No. 17 - top of LASH No. 1 WD. No. 3
885 Portabl e Tool Room

895 Portabl e Rest Room

896 Portabl e Rest Room

897 Portabl e Rest Room

898 Portabl e Rest Room

8 Portabl e Rest Room - at COffshore Yard



ZONE 900

901 Area Facility Building

902 Repair Department Office *
903 N.A B. Vel ding School

904 O fice Building

905 Paint Field Office (30*x12*) Whod frame corr.
906 Quard House Cate 47 (8'x8')

907 Plate Shop Building

908 Shot bl ast Bui | di ng

909 Pi ckling Plant

912 Bl ast Equi pment Bui | di ng

913 Blast Storage Building

914 Platen No. 14

915 Platen No. -5 *

916 Cate #47

917 Platen No. 14 - Formens Field Ofice

918 Steel Storage Office
919 Pai nt  Shop

920 First Ald Lower Yard

922 Fiber G ass Building

923 Structural Blast

924 Rest Room Bl ast Area “K’

925 Quard House “K’

926 Paint Expediter’s Building

927 Drum Storage Building Paint Storage

928 Rubber Pl ant

929 Sol vent Building

930 T-Beam Fabrication Building

931 Burn Qut House

932 Storage Building for Mld Loft (Tenplet Storage)
933 Blast & Paint Building, Area “D' (Steel Bldg., insulated/ spray foan
934 Wl der's Ofice on Platen No. 24

935 Shipfitter's Office on Platen No. 24

936 Rigger's Field Ofice in new Storage Area

938 Guard House - Gate 2A
999 D.P.1. Building



EXHBIT VI1-3
YARD ACTIVITY AREAS - MATERIAL MOVEMENTS

AREA

NO.  AEEA NAME

1. \irehouse No. 1 Main purchased parts storage and government furnished material.

2. \larehouse No. 2 Stock material storage and governnent furnished material. .

3. Vrehouse No. 3 Stock material, ha=dware,-pipe fittings, door plant material
and surplus material. _ _ _

4, Pi pe storage (RAW stock pipe, job pipe, surplus.

5. Marshal | ing/ Staging area - pipe details.

6. Yard fab pipe storage.

1. Drum storage/ el ectric cable storage.

8. Fab part storage/pre-fab unit steel storage.

9. Sheet metal shop and associated storage.

10.  Main pipe shop.

11, Main machine shop.

12+ Pipe nodule shop.

13+ Carpenter shop and associated storage.

14, Paint shop (near carpenter shop).
15.  Fab shop #2/Blacksnmth.
16. Vet dock #1.

17. \%et dock #l shops.

18. Vet dock #2.

19. Wt dock #3.

200 Lower building and launch ways.
21, Min upﬂer dry dock.

22.  Plate shop.

23. Beam line building.

24, T-Beam buil ding.

25.  Pickling plant,

26.  Rubber plant.

27. Blast/Paint/Area K

28.  Structural blast/paint.
29.  Platen #1.

30.  Platens #2/#3.

31 UPper bui I ding ways - Area 307, Platens #4 and #7.
32.  Platens #5/#6.

33.  Platens #8, #9, and #10.
34. Platens #n, #12, and #13.
35.  Platens #14, #15, and #16.
36.  Platens #17, #18, and #19.
37.  Platen #20.

38.  Platen #21.

39.  Platen #33.

40.  Platen #23 and #24.

41, Platen #25.

42.  Platen #26.

43, Paint storage.

44,  Rot OBl ast.

45, E. Bank warehouse.

46 Bl ast house.

NO'TE:. The main steel storage area, rod storage, paint storage, and maintenance are
not included.
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N&Aom { ~ " \ HN
| u A ) Vi vl L
5 P EY (20 Y A 5 R 5453 . o
.\\\Q.\L!m f P :* ,YU..- f#\QODF.HIMllI- 2 ..U_ ,.z—a\wW. #Q%&\w\__ ..h— .WIIWQZ‘W.__&,
[ s YRS \&mw
L R B A ] T
4 Jot, R = QM| | e T T
. Wz _nw YVU OO M_ i * a9 +mwwmm_\_.
» J AV \ i) o~
1 ) ) = X
x.ummﬂ../y N =z |[+#TR VI Ve \J,JW N\ 7 \
= X0 ol IR A Kw- 6!. o —
SPLE L\Q 0T R~ 24 T
7 |7 L7 Mwwwx X —
\\ - Lﬂw __@ " Lo, P T A A (TN =l
4+2/1¥4 |
N7
A ﬁ ) :\,uhm i e Lo :_i& nmp.m.w«g ) ) 2m) ~3)7 |
I R R TSI |3 | e e
A >IN 3 &
A\ = d 2 :
e 2] gl e
= 4 m
TSR A |aw :%VM HJ ﬁ Qum..ﬂlwfq 1#10003 d ,nu\@g L%.mmi |.u, :om‘wwxwgz
i 124 J .__ LLINO, WA ouQ,_o oh.wd_o.o\, ._MN&x Ano Q © o [% _6,4& AT
A [ ] pobiy [ el SHES 1253 Triane | s |l SR 2
-

- | mm Q_ ~I Arva

COTIRITET
s

OHIFSORA

. .. ..-—..

(4
R R

}U\/& ks pv,/_ - 0.7741 J,Q,.Nm.urii



CLASS OF MATERIAL

ROUTE =~ """ """"mmmmmmmmssmms mmmsmos momsoosoooooooooo- T
Al A2A3 B2 C D E F (3 G2 H J KL L1 L2 M M2 N Pl P2 TOTA

8 TO 31 9 { S8 6 25 10 32 12 4 7 14
8 TO 37 1 1 4 58 6 15 1 17 3 52 1 5¢
8 TO 33 1 32 ! e 90 13
B TO 35 1 18 3 33 2 6 !
8 TO 18 25 !
8 TO 41 1 4 9 5 2 2!
8 TO 19 1 10 2 1
8 TO 36 - 7 :
8 TO 17 12 .
8 TO 15 10 16
8 TO 30 4 3 1 1 ¢
8 TO 16 2 6 £
8T09 1 s 1 1 ¢
8 TO 40 1 3 2 1 7
8 TO 22 5 e
8 TO 34 1 1 y
8 TO 38 1 {
8 TO 29 1 {
8 TO 27 1 {
8 TO 12 1 1
8 TO 42 1 1
15dsTOTAL 1 0 1 0 13 8178 22 87 18 0 73 43 38 12 4 149 1 44¢
6 TO 37 12B 12¢
6 TO 31 82 Z
6 TO 35 41 41
6 TO 33 16 1
6 TO 38 14 14
6 TO 40 9 §
6 TO 41 3 z
6 TO 27 2 z
6TO042 1 1
15d, TOTAL 296 294

TOTALS/DAY 0,0 0 0.0 19. 0.0 0.5 11. 1.4 5.0 1.2 0 4.8 oB 2,5 0.8 0,2 9.9 0.0 O 0 42.93338
FR,YDeSTOR,

EXAVPLE OF SPRLAD SHEET DATA FROM YARD STORAGE
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SHIPYARD MOVEMENT SUMMARY
MOVES FROM FAB. PARTS YD STORAGE

20 EQUIV.KIDS PER DAY
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EXHBIT VII-7
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SHIPYARD MOVEMENT SUMMARY
COMBINED WAREHOUSE MOVES-MAIN YD

EQUIV, SKIDS PER DAY
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SHIPYARD MOVEMENT SUMMARY
MOVES FROM THE PIPE SHOP

20 EQUIV. SKIDS PER DAY
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SHIPYARD MOVEMENT SUMMARY
MOVES FROM UPPER YARD FAB SHOPS

20 EQUIV SKIDS PER DAY
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SHIPYARD MOVEMENT SUMMARY
MOVES FROM THE SHEET METAL SHOP

o EQUIV. SKIDS PER DAY
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"Quick-Switch"
"Quick-Switch" Tilt Carriage (80") Fifth Wheel (12,000 1b.max.
/ with forks (48")
/ ' / /— 542-3S
Loed Handler or
equivalent

Strap Type Clamps
Flat Bed Trailer
Locator / _

A — . !
N\— 7 —J
(;C):): ;:)- CON—1TY/

N | 7 NLZ NLZ

SELF~LOADING - UNLOADING VEHICLE WITH

"QUICK-SWITCH" ATTACHMENTS
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8. PERSONNEL TRANSPORT ALTERNATIVE

8.1 Shuttle System

An alternative to the present motorcycle.and pickup truck
personnel transportation system would be the use of van type,
continuously running motor vehicles tracing the path shown in

Exhibit VIII-l. *

Assuming 14 stops at 20 seconds each and an average
running rate of 13 miles per hour, a van type vehicle would be
able to make this circuit in just over 19 minutes. I£f 22
minutes is assumed as an average with contingencies, and four
vans are in the system, no one would need wait more than 5.5
minutes for a van. This figure assumes full stops at 14 points
and full use of contingency time.

At least two of the above four vans could be eliminated if
scheduled stops were made, say, each 22 minutes at the. 14
various stops. Scheduled stops are preferred over continuous
5.5 minute interval van sequencing.

A 1-1/2 week study was performed of the personnel traffic
on the 1levee road using motorcycles and pickup trucks. A
combination of "full time" and "random" sampling studies
indicated minimal movement of personnel groups (work crews)
from one location to another. Management thought this was a
big item originally, however, the.studies did not substantiate
this. Any movement of small groups of personnel could easily
be handled by a centralized transportation department.

The conclusion is that an inordinate number of personnel
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are using both pickup trucks and notorcycles during working
hour s for private transportation around the yard.
Approxi mately 78 nmotorcycles per hour were observed passing
each of the three points along the | evee road noted in Exhibit

L11-2. Also , approximately 37 pickup trucks per hour were

noted at positions A and B and 27 pickup trucks per hour at
position C

As noted previously, only a little over 7% of the pickup
trucks were carrying what could be considered a skid | oad of
materials. The followi ng data indicate the savings that may be
avai | abl e through the inplenentation of a shuttle system and
the elimnation of approximately 50% of the notorcycle fleet
and five of the studied nunber of pickup trucks.

POTENTI AL SAVI NGS CALCULATION - | F STUDI ED | NDEPENDENTLY

Elimnation of 174 notorcycles at an estimated annual

depreciation of $267 each . . . . . . . . . .. . ... $46, 500
Elimnation of 5 pickup trucks at an annual depreciation O
$2120 each. ... .. .. . . LT $10, 600
Reduction average annual mai ntenance costs on 174 notorcycles
at $215 each. . ... . .. . e $37, 400
*Reduction in annual mai ntenance  costs on 5  pickup
LTUCKS . o $ 7,700
Annual depreciation on 2 vans at $36, 000 5 years . . ..-$ 7,200
Annual maintenance costs on 2 vanSe==, . ... ... ... . .... -§ 3,170
POTENTI AL ANNUAL SAVINGS IN EQUPMENT . . . . . . . . $91,830

*some of these figures are counted el sewhere as part of the

savings attributable to a centralized transportati on departnent.

RR



In addition to savings in equipment, there would
undoubtedly be |ess conpany tine spent on personal business if
the shuttle systemis installed. This would nean an overal
increase in productivity. Since there will be a need for ful
time van drivers, we have not included the benefits from any

| abor savings in the calculations.
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EXHIBIT ¥iil-1

PERSONNEL TRANSPORT ALTERNATIVE
VAN SYSTEM ROUTE SYSTEM




9. TONER CRANE ALTERNATI VES

9.1 Potential Savings

During the nonths of July and August, 1985, a sanpling
analysis of heavy crane usage was conducted. The cranes
| ocated at the building ways and wet docks werethe object of
the study. The study indicates that up to 77.4% of a heavy,
VWiirley type crane’s activities are involved in what can be
classified as light lifts. In classifying lifts, the weight of
the item was not only considered, but also the shape,
bul kiness, and the difficulty of maneuvering it. Heavy
capacity cranes are used for light [oads nost of the tine,
t hereby, potentially delaying heavy lifts and holding up duties
for which the heavy cranes were originally designed. The

summary of these results were shown previously in Exhibit |V-2.

The use of tower cranes was started at Avondale
approxi mately 15 years ago, Avondal e being one of the first
yards in the U S to do so. A nore detailed study is being
made by Avondale of the economc benefits of using tower
cranes; this study should be conplete by June, 1986.

Tower cranes are nost suited for light |oads when conpared
to heavy Wiirley type cranes. They are capable of stationary
freestandi ng hook heights up to 300 feet. Typical jib end |oad
capacities vary from6 tons to 23 tons and total (nonent) | oad
capacities vary up to 2300 foot tons. (Heavy tower cranes can
have even higher capacities.) They are also available in a

nunmber of different configurations. There are fixed jib
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cranes, clinmbing cranes |luffing boom cranes, articulating jib
cranes_etc.

Hoi sting speeds can vary from a very slow 5 feet per
mnute in low gear with a 23 ton load to a relatively fast 1250
feet per minute (15 nmiles per hour) in high gear with a 1-1/2
ton | oad. However, hoisting speeds are usually in the 80 to
450 feet per mnute range. Traveling speeds, if built in a
carriage style configuration are very slow. These rated
speeds are usually on the order of 60 feet per mnute or |ess
than 0.7 mles per hour. Therefore, nobst tower cranes
especially those with high hook heights, are fixed in place and
make extensive use of the rotating tower and noving trolley to
position the | oad. Even typical |arge tonnage cranes have
carriage travel speeds on the order of 1-1/2 tinmes that of
tower cranes since their configuration is considerably nore
stabl e.

Typical Us. Naval vessels are under 105 foot in beam
wi dth due to the Panama Canal |imtations. However, Avondal e
Shi pyards has constructed comercial, tanker type, vessels up
to 174 foot in beamwidth. Tower cranes used to service the
typical U S. Naval vessel could easily be installed with two
(2) to four (4) tower type cranes per fixed construction
position noving on specially designed high-speed carriages
and/ or using drop-zone |oad and unload concepts. Larger beam
vessel s woul d need specially constructed tower cranes built

directly onto the vessels thenselves. The concept of erecting
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a tower crane directly onto a reinforced deck of steel is not
unusual in the building construction industry. That concept,
transferred to ship construction, could have excellent
potential for the novenent of light |oads. This scenario would
obviously have to be coordinated wth product design
engineering to insure the safety of the installation.

Another alternative for tower crane usage (in placid
waters only) would be the devel opnent of a tower crane barge
installation with ranp facilities to a wet-dock. Typi cal wet
docks are equi pped with heavy carriage cranes, dockside, for
| arge bulky loads. A barge mounted tower crane, |ocated on the
other, water side, of the ship could handle nost of the |ight
| oadi ng needs of the great mpjority of the ships undergoing
repair and/or conversions. A ranp from the dock would allow
smal | transport vehicles to ride directly onto the crane barge
(or better yet, an unattached co-located barge) and be unl oaded
directly by the tower crane. Avondale presently uses a tower

crane nounted on a barge as shown in Exhibit |X-1.

Tower cranes on the dock side or adjacent to the building
way positions would normally need to be constructed so as to
travel within the lateral novenent of the existing heavy
cranes. This is especially true on Avondale’'s wet docks where
there is little, if any, room for a tower crane to clear
| ateral heavy crane novement.

Dependi ng on ship beam Avondal e’s upper building ways

could lend thenselves to the installation of luffing boomtype
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tower cranes or special “hamrer-head” short counter jib type
tower cranes that could be installed so as to clear the lateral

movenent of the heavy Wiirley type cranes. These short counter

jib cranes generally enploy a very heavy counterweight system
which is supported with cables and l[ocated adjacent to the base
of the tower structure. These cranes could be either

stationary or carriage type and located inside of the Wirley
type cranes.

Fixed position tower cranes could theoretically be
reinforced to one another across the beam of the ship. Even
traveling tower cranes could conceivably be fixed to one
another across the beam of the ship at a high location. See

Exhi bit | X-2. However, due to safety considerations, it would

be difficult to oversee the safe lateral novenent of a
“tied-together” tower crane unit. It is still conceivable as
long as the noves are only of a very short, tenporary, nature
and after the nove the units were braced and guy w red together
simlar to the fixed position concept. Special linit controls
woul d be required to prevent the |oad and/or hoisting cables
fromhitting the tie-in crossmenber. Another sinpler nethod,

as shown in Exhibit 1 X-2, would be the tie-in of the tower

crane to the ship hull itself as construction progresses.
Avondal e - Current Condition:
Light and heavy lifts onto a ship are not the only
activities for which the heavy cranes are used. These cranes

al so service several platens nearby. \Wen taking these lifts
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into account, along with idle time, heavy lifts accounted for
21.8% of total-ship lifts and 16.9% of the total crane working
tim. No matter what neasurenent is used, it is clear that
most of the crane’s work is associated with pick-up and
delivery of light [oads under 5 tons.

Little data exist regarding the cost to Avondal e of del ays
and/or interruptions of work due to the use of heavy cranes for
both light and heavy loads. It is known, for exanple, that
Navy spare parts are generally lifted onboard the ship in
tri-wall cardboard containers on skids. A ship, such as the
SL-7, has spare parts delivered by the truckload to dockside.
The SL-7 will probably take over 650 individual lifts if no
speci al hoisting device is used. If it is assuned that a
special hoisting device is used that will handle 8 skids at a
time, over 80 lifts wll be required just for small 4 ft. x 4
ft. skid |oads of spare parts. Production requirenments nay
dictate that the heavy cranes be used for other than spare
parts lifts at the tinme of dock delivery. Typi cal ly,
| oad/unl oad crews or work crews are held up and/or need to be
reschedul ed for other work. Again typically, the heavy lifts
will take precedence over light lifts. Invariably, this causes
idle time for |oad/unload crews since they cannot be quickly
reschedul ed for other work.

In discussions with Avondal e personnel, load out crews can
vary from 9 to 20 personnel. An average tinme |oss of

approxi mately 2 hours is incurred due to crane unavailability

-72-



when | oad out crews are worKking. The cranes are typically
taken away for seemngly nore inportant heavy lifts. This 2
hours loss nmultiplies up to 18 to 40 hours [ os~ when the entire
| oad out crew is considered, but since this happens relatively
infrequently, this is only a small portion of the problem

Ship construction crews mnust be rescheduled on a very
frequent basis due to conflicts in lift requirements. It would
be safe to estimate that between the platen work and the
| oadi ng, at |east 50 manhours per day are |lost due to the
unavailability of a crane at each of two building ways.
Additionally, it can be estimated that the spares exanple is
typical, and another 18 to 40 hours (say 29 on average) are
| ost each day due to the unavailability of a crane at one of
the wet docks. That brings an estimated total of 79 manhours
| ost per day on first shift. If it is further taken into
account that the yard is only working 60%capacity, this 79
hours translates into 132 hours at full capacity. Al so, there
are four (4) additional crane operators and hook-up personnel
on second shift at the building ways and one Crane operator and
one hook-up person at wet dock #3 handling material novenents.
If it is assuned that 50% of these personnel are required due
to scheduling conflicts of the heavy cranes on first shift,
that is an additional 250 days x 24 hours delay time due to the

lack of light crane availability on first shift.
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Ext endi ng these estimates into dollars:
Day shift |osses:

250 work days x 132 hours delay tinme = 33,000 hours delay
year year

Second shift |osses (50%:

250 work days x 3 personnel x 8 hr/person = 6,000 hours delay
year year

TOTAL = 37,440 hours del ay
year

However, a total of 5 personnel nust be added back to
operate 5 additional |ight cranes on day shift at capacity:
Adj usted potential savings = 39,000
-10, 000
29,000 hr/yr savings
$20/hr with fringes x 29,000 hr/yr = $580, 000
9.2 Additional Comments on Crane Conflicts

The ampunt of noney to be saved could easily justify the
purchase of tower cranes at Avondale. Typical prices for 6 ton
tower cranes for light loads run from $80,000 (used and
reconditioned) to $140,000 for a new self-erecting type simlar
to Pecco’'s SW seri es. Some other considerations need to be
taken into account.

Anytinme a crane makes a lift, there may be sone conflict
wi th people waiting. However, if working is effectively

schedul ed by | ocal supervisors waiting should be mnimzed.
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Light lifts can be nade early so that the material is waiting
for outfitting and construction personnel when needed.

Pl anni ng ahead would mnimze conflict with present cranes
and minimze need for additional tower or equivalent cranes.
The lack of tower «cranes, however, can severely restrict
flexibility. If it is known that there is going to be a |ong-
wait for say 6 hours, heavy lift that will tie-up the Wirley
crane(s) , this will happen relatively infrequently, but when it
does, serious conflicts will arise -- that 6 hours period is
where the real problens occur and where alternative lifting is
desirabl e.

This could justify the need for a tower crane orthe
equi val ent . First thoughts are that a deck nounted tower
crane, near the center of the radius of the nost frequently
needed lifts, would nmake the nost sense. Everything el se

shoul d be handled by the Wirleys, wth job rescheduling if

necessary.
This woul d suggest providing one tower crane -- to be deck
mounted -- for each major ship repair or construction project.

Avondal e woul d avoi d:
docksi de conflicts on wet docks with Wirleys and
wi th novabl e tower cranes
having to find clear locations fromthe Wirleys to
set up towers alongside ships on the building ways
having to provide a |arge nounted tower crane for

wat er si de work



It is recoomended that Avondal e purchase one (1) 6 -ton
capacity tower crane (preferably deck mounted) for the next big
project, either wet dock repair, outfitting, or building ways
This should prove out the benefits of a tower crane
installation.

Wth new, heavy lift cranes, approaching and/or exceeding
$3, 000, 000 in cost, tower cranes should definitely be

considered as a very viable alternative.
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EXHIBIT IX-2

EXAMPLE TOWER CRANE
o INSTALLATION
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10. OTHER VERTI CAL TRANSPORTATI ON CONSI DERATI ONS

10.1 Personnel Hoists (El evators)

I n shipbuilding, getting workers to and fromtheir jobs
can be a tinme consumng activity that does not contribute to
producti on. Due to the invol venent of vertical heights, a
critical factor, time wise, is getting people on and off a ship.

CGetting shipbuilders to their work places is conparable to
getting mners to and fromtheir work sites in underground
mning of coal or mnerals. The accepted nethod for
transporting workers below ground in mning operations is by
elevators traveling vertically. Al t hough in shipbuilding
vertical distances are nmuch shorter, the sanme nethod can be
used very successfully.

The results obtained by enploying elevators in ship
construction are particularly effective. Unli ke the m ning
i ndustry, in shipbuilding the concentration of people at the
start and end of a shift is often exceeded by the on and off
activity of people that is going on continuously throughout the
workday. El evator usage at Avondale is very effective and was
covered in detail in Section 4.3.

10.2 Manlifts

During the course of our study, we considered the use of

vertical manlifts as illustrated in Exhibit X-1. For those

readers of this report that are unfamliar with manlifts, the
followng information nmay be hel pful.

Manlifts are essentially continuously noving vertica



conveyor belts with facilities for personnel to step on and
rise to great vertical heights. Belt speeds have been sl owed
to approximately 75 feet per mnute in recent years, however,
they have been known to be nuch faster in years past. Mnlifts
are much cheaper than elevators. Also, there usually is only
an average of approximately 8 seconds or less waiting tinme at
75 feet per mnute speeds and twenty feet between step-on
platfornms. At ten foot spacings of platforms there is only a 4
second or less waiting tinme.

Manlifts have been used for nmany year-s in high rise
facilities such as breweries, grain elevators, parking garages,
process industries, etc. , where vertical transportation is
| mportant. According to one supplier, manlifts are also
currently being used at San Francisco Bay Naval Shipyards, Mare
Island Site, Vallejo, California. Most manlift manufacturers
claimthat they nmeet all OSHA and ANSI safety standards,
al t hough, individual State requirements nay be highly variable.

One of the negative aspects of using manlifts is that
absolutely nothing can be carried by the person using the
devi ce. In other words, a person using the Iift could not
carry a small piece of pipe in one hand and hold the handrai
with the other hand while traveling.

Al so, since safety of workers is of a nmajor concern, it is
felt that a housing structure would need to be installed

conpletely around the manlift with artificial floors and safety



hoods installed at various intervals. This would insure that
any accidental fall would be linted to a small height. This
is perhaps the greatest weakness of a manlift. A di shonest
wor ker could easily fake a fall and an injury when using the
manlift. Whereas elevator safety is nore dependent upon
mechani cal design and construction, a manlift's safety is nore
dependent upon the individual users. For this reason, the use
of a manlift is NOT recomrended at Avondal e.
10.3 Material Hoists

Al t hough cranes are used to put alnost all naterials onto
a ship under construction, elevators can be used if necessary
for light materials. An el evator could be designated for
l oading light materials instead of using a heavy crane. Aso,
wor kers who woul d be reluctant to carry materials up stairways
do so w thout thinking about it when they are using an el evator.

Avondale’s current practice is to use elevators (or
hoi sts) for personnel only. In this regard, the outboard doors
of the cabs have been wel ded shut so that the cabs can only be
| oaded and unl oaded on the ship side. This practice appears to
be unique to Avondal e. At |east one other shipyard visited
during the course of the study uses both sides of their
el evator(s) for loaaing and unloading. Apparently, this is an
extra safety precaution taken by Avondal e.

Al t hough an elevator type material hoist could be
installed for very light, hand novable |oads at Avondale, it is

felt that any investnent in this regard should be directed
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towards tower cranes. Tower cranes have a great advantage over
elevators in that material can be |ocated nuch nore closely to
the final point-of-use. Wereas elevators nove in one
direction only - vertically, tower cranes nove in that
direction along wth rotation and horizontal novenent of the
trolley along the Iength of its extended jib. Tower cranes
of fer much nore flexibility with regard to final material
posi tioni ng.

10.4 Escal ators/ Mwving Belts

As a part of the overall study, noving escalators were
al so consi dered for getting per sonnel aboard shi ps.
Theoretically, escalators would be best suited for those dock
installations where there would be little change in lift height
required. Most escal at or installations are relatively
inflexible with respect to |l ength once they are fabricated.

The biggest negative factors with regard to escalators
versus elevators are: a) initial cost, and b) ongoing
mai nt enance. Due in part to the nunber of used outdoor
construction type elevators available, their initial cost is
relatively low -- on the order of $20K to $30K per 20 feet
rise. Even new el evators can be purchased for approxi mately
$40K for a 20 feet rise. Qutdoor elevator costs can therefore
be estimted at roughly $1,000 to $2,000 per foot of rise.

Escal ators on the other hand are nuch nore expensive. It
Is estimated that an outdoor escalator installation would cost

on the order of $100,000 for a 20 feet rise. Also, escalators

on



are much nore suited for relatively clean, indoor environments
and their mai ntenance costs in an  outdoor, shi pyard
envi ronnment, would be nmuch higher than an elevator installation.
Simlarly, continuously noving belt installations, such as
those installed at the San Diego Zoo, are not as portable as
el evators, although they can be noved. The major problemwth
moving belts are the very long lengths required due to the need
for a small pitch rise. Due to that length and the relatively
slow belt speeds, noving belts are no match for elevator
installations. They would have a beneficial effect with regard
to fatigue and they would elimnate waiting tines, but the slow
speed of rise would definitely favor the elevator in a shipyard

envi ronment .
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safety stop device

Cast iron head
pulley, lagged

"Safety~Walk" non-

slip surfacing on metal treads

Choice of 14" or
16" belt widths

Four roller step

EXHBIT X-1

“EXAMPLE OF A MANLI FT”
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metal treads and
ductile iron brackets

Safety hand holds

3" channel steel track

Cast iron
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Foot treadle limit'

switch safety stop device

} //7
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flexible coupling

Magnetic disc brake on
motor shaft extension
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Control rope guides
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11. STATE- OF- THE- ART / SH P CONSTRUCTI ON/ REPAI R
11.1 O her U.S. Based Shipyards

As part of this project, a nunmber of tours of other U S
shipyards were undertaken. Those locations visited were:

a. NASSCO, San Diego, California

b. Peterson Builders, Inc., Sturgeon Bay, Wsconsin

C. Todd Pacific Shipyard, San Pedro, California

d. NORSHI PCO, Norfol k, Virginia

NASSCO S work was the nearest to Avondale's main yard work
conpared to the other three yards. The Peterson vyard is
sonewhat smaller than Avondale and specializes in new
construction of vessels typically in the 1000 to 2000 ton
range. Todd Pacific specializes in vessels of the nedium size
Navy Frigate style but has the capability for building vessels
of larger size. NORSHHPCO is a relatively large vyard
specializing in vessel repair work and has the capacity and
capabilities to work on a wide variety of ship sizes.

11.2 State-of-the-Art Comments - General

There are only mnor differences in the way the various
yards handle light |oads and personnel novenents. Most of the
di fferences can be attributed, principally, to the differences
in yard layouts and the type of work done.

As one “type of work” exanple, NORSH PCO uses an el evator
to transfer personnel from dock level to the top of the w ng
wal | on their large dry dock. Avondale nornally does not use a

fixed elevator on the wing wall of the dry dock. However,
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since NORSH PCO specializes in repair and reconditioning of
vessel s, a large nunber of their workers nust be transferred to
t he upper deck of the ships (gangway fromthe wing wall).
Avondal e does not need to transfer that many personnel in the
| arge dry dock position since their work at this position is
principally on the outside of lower hulls. Avondal e does use
el evators on their construction building ways.

As another example illustrating differences due to “type
of work” and “yard layout”, Peterson Builders nake extensive
use of large crawler type nobile cranes instead of large
Whirley or tower cranes. These are extrenely useful in their
particular environnment where yard and ship | engths and beans
are of relatively short dinensions.

Most of the yards depend heavily on fork lift trucks and
wooden pallets in the 3-1/2 to 4 feet square range. Wher e
yards are spread out, heavy reliance is placed on stake body
type trucks of approximately three to five ton capacity with
single axles.

Due mainly to yard layout, NASSCO nmkes very good use of
mule train type material handling vehicles. These appear to be
ideally suited to yards such as NASSCO and Avondal e, al t hough
the cost of nule train equipment is higher at Avondal e because
of the need for fitting brakes to handl e operating on the |evee
grades. NORSHI PCO al so uses the nmule train type systemto sone

degr ee. NORSHI PCO nakes very good use of a personnel shuttle
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bus systemin their main yard. They al so make excellent use of
bi cycles for yard transportati on even though their yard is not
paved.

Sone shipyards use zone nethods of equi pnment control.
Some have centralized transportation departnments - others have
a mxture of centralized and decentralized schenes. Al of
these are designed around the |ayout problens associated with
each particular vyard.

Bot h Avondal e and Peterson have nade good use of space in
their main warehouses through the use of high bay racking and
narrow aisle lift equipnent.

Every shipyard ~could wuse better organization and/or
equi pment in their outside yard storage areas. Mbst shipyards
have expanded in a piece-nmeal fashion over a great many years.
Due to these previous adhoc expansions with no overall naster
plan (in nost cases), nost shipyards pay a penalty in materia
handling costs due to layout and/or |ocation of mgjor
operations.

Every yard experiences simlar problens with material
handling within ships. Avondale s problenms in this area have
been reduced enormously with the advent of zone or large unit
outfitting prior to ship installation with the process | anes
method. For those itens that still nust be installed wthin
the ships after main construction, manhandling and chain pulls

are still the nethods used for handling relatively heavy | oads



bel ow decks. The reasons for this are usually the sane
there are a nunber of obstacles and variations within confined
areas such as engine roonms, etc., that prevent the use of
standard type of handling equipnment. As nentioned el sewhere in
this report, the key to handling materials in confined areas
within new ships lies in the original engineering design.
Maritime engineers and ship designers need to be convinced that
built in material handling aids will actually reduce the cost
of ship construction and major overhaul and repair work in the
| ong run.
11.3 Cabl e Cranes

Anot her conceptual alternative for handling light loads in

a shipyard such as Avondal e would be the use of a cable crane
of the type used in dam construction.

Exhibit Xl-1 shows a Japanese nanufactured cable crane

whi ch can handle up to 9.5 ton | oads across a span of over 900
feet. The following is a translation of the specifications
shown in Exhibit X -1:

CABLE CRANE
Span 296. 5m 973 ft.
Lift | 156m 377 ft.
Load 9.5 ton 9.5 ton

“Bucket” vol ume 3 cu.m 106 cubic ft.



W ndi ng speeds:

Up with | oad 9 OMmn 295 ft/mn
Up without |oad 150m m n 525 ft/mn
Down speed 130mM m n 427 ft/mn
Hori zontal span speed 300mM mn 984 ft/mn
Traverse speed 12mmn 39 ft/mn
Fi ne adjusting speed 1.3mmn 4 ft/mn

The particular cable <crane shown in the exhibit is
manuf actured by the Japanese firm Ishi kawasi ma - Harm na Heavy
| ndustries, although it is believed that simlar cable cranes
can be found within the United States.

The concept is that this type of cable crane could be
I nstall ed over each of the building ways. If towers were
constructed for the support points, the cable equipnent could
ri de over and above all of the other crane structures within
the yard.

Avondal e has previously studied the possible use of cable
cranes, and no doubt will again in the future. One prine
factor which nust always be considered with these units is
safety during installation

Since this would be such a radical change to the way the
shipyard is currently operating, no detailed cost estinmates
have been developed for this type of system However, it is
believed that an installation of this type would be cheaper and

offer more flexibility than a fixed overhead bridge crane type
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installation. On the other hand, this type of system would
probably be much nore expensive than a few tower crane

installations. Nevertheless, a further study of this concept

could be warranted.



" LONG SPAN CABLE CRANE

EXHIBIT XI-1
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12. A _CENTRALI ZED TRANSPORTATI ON SYSTEM PROPOSAL

12. 1 Background
As evidenced in the main body of this report, an in-depth -

study on noving light materials and personnel at Avondale
Shi pyard was conducted during the period June through Cctober,
1985. The study excluded all MNaintenance vehicles and
non- product i on/ war ehouse vehicl es. A consi der abl e anount of
raw data was accunul ated and analyzed. Both internal people
and outside consultant help were used during both the data
collection and analysis phases. The data collected were

di scussed with nanagement personnel during several review
meet i ngs.

12.2 Charter of New Depart nent

The centralized transportation department should be set up
within the material control/planning function. This department
should report directly to the vice presidential |evel and
shoul d coordinate the transportation of all materials (and
personnel) w thin the yard. The function would act as the
intermedi ary between the storage operations and all production
operations. The new transportation departnent would have the
followng responsibilities:

a. The “real tinme” nmovenent of all materials wthin the
yard taking into account both the master production
schedul e and the specific daily needs of production

b. Responsible for assigning the proper vehicle and
rated driver for the specific load to be noved,

taking into account |oad weight, shape and/or bulk.
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Coordination with the storage areas and production
areas Wth regard to proper notice and staging of
materials to be noved. For exanple, the warehousing
and outside storage areas woul d have a staging area,
set up for the weekly nmaster schedule “bucket", or a
portion thereof, of materials to be issued to
producti on. The production departnments woul d issue
witten or verbal requests to the transportation
depart ment requesting t he fol |l owi ng wor kday’ s
material s needs.
Copi es of these requests would also go to the
war ehousi ng/ st orage area. This will keep the large
weekly staging areas for materials where they
rightfully belong - in warehousing/storage where the
materials reside in the first place. Also, the only
materials issued to production would be those which
are for a maximum of, say, two days worth of work and
more inportantly, would only be the mterials
needed. A large portion of the double handling of
materials woul d be elimnated.
The new function would have overall responsibility
for all of the follow ng transportation equi pnent and
any new transportation equipment pur chased by
Avondal e.

pi ckup trucks

flat bed trucks (stake bodies)

flat bed trailers
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all fork lift trucks

-cherry pickers

special transporters (including the Kal mar)

yard j ockeys

yard tractors

mule train and tractor

side | oaders, front end | oaders, etc.

gondol as and other r.r. cars and |oconotives
The transportation departnment would be responsible
for all personnel, drivers, etc., associated with the
above equipnent except where the equipnent is
assigned to a particular superintendent such as with
the present zoned fork lift truck system
Transport equi pnent would still be maintained by the
mai nt enance departnent. However, the transportation
departnment would be responsible for anal yzi ng
purchase/ | ease costs, maintenance down tine and cost
history of all the equipnment under its control. The
department will be responsible for maxi m zi ng
equi pment utility and m nim zing departmental costs.
Each pi ece of equi pnent woul d have a | og mai ntai ned
on service problens, etc. In addition, drivers wll
be hel d responsible for maintaining a “squawk sheet”
or turnover sheet so that the next driver will be
forewarned of any vehicle defects before starting the

vehi cl e.
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h. Vehi cl es woul d be dispatched froma central control
office and/or particular zone areas and would be
returned to these dispatch areas at the end of each
shift.

I The transportation departnment would be responsible
for the return of all enpty containers (skids, pipe
baskets, etc.) to the original points of issue.

12.3 Estimated Savi ngs

| npl enentation of the proposed transportation departnment
shoul d reduce the 88 vehicles studied to 50 active vehicles.

38 vehicles can be retired and/or sold. See Exhibit Xl1-1 for

details.

When this recomendation has been inplenented, Avondal e
can expect to achieve overall estimted savings in excess of
$325, 000 per year, excluding intangible benefits.

The direct <cost to set up the proposed centralized
transportation department is estimted at $3,500 to $4, 500.

The $325,0000 plus annual cost savings estinmate is
conservative. No estimates have been included for cost savings
at the individual work centers due to better coordination of
| oadi ng and unl oadi ng.

The need for discipline nust be stressed in controlling
t he nunber of pickup trucks and their centralization. It is
relatively easy for rmanagenent to allow a particular
superintendent or function to have their own pickup truck. It
is sonewhat nore difficult to remove that truck once a

precedent has been established.
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Manning estimates for the new department are also
considered to be conservative. The following initial needs
have been estimated:

a. manager

o

clerk/typi st

(@)

di spatchers

d. truck and tractor trailer drivers

Most of these personnel are already working at the
shipyard or will be displaced as a result of centralization
Fork truck drivers, etc., have not been shown, “although sone of
those would be included in the new departnent. See the

organi zation chart in Exhibit X I-2.

12.4 | npl enmentati on Schedul e

Phase | Cct ober, 1985
Phase |1 Decenmber, 1985
Phase |11 Sustaining effort
12.5 Phase |

12.5.1 Site Sel ection

A suggested site location is shown in Exhibit XIl1-3. This

could be utilized for Phase | of this project. A proposed
| ayout for the area is shown in Exhibit X I-4.
12.5.2 Facility Layout

A space |layout of the area wll need to be prepared.
Approximately fourty-four (44) trucks and nine (9) tractors
will be parked in this area initially. Fifteen (15) of the
trucks will be selected for liquidation and noved to a

tenporary storage site. The Phase | parking should be of a
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size to acconmpdate parking twenty-nine (29) trucks and nine
(9) trailers.

The thirty-eight 38 trailers wll originally be zone
| ocated around the shipyard utilizing Avondale’s existing
system It is suggested that a 12 ft. x 60 ft. novable (|eased
trailer) dispatching office be installed on the site selected.
Phase Ill of this project could devel op and suggest a site
change through logistics and efficiency. Also, Phase |Il would
include the inplenentation of the other recommendati ons within
this report.

12.5.3 Site Preparation and Facility Installation

Install the trailer and appropriate utilities.

Install the communication system using existing
equi prent and di spat ch phone nunbers.

Provide and install the appropriate office furniture
and office supplies using existing itens.

Layout parking area showi ng parking slots for each
vehicl e.

12.5.4 Departnent Personnel Selection _and Mnning

Wth the general organization chart for the transportation

departnment shown in Exhibit Xl |-2, Phase | manning requires no

new hires. The personnel can be selected fromthe existing
Avondal e work force. Phase | manning is as foll ows:
Transportation Departnent
a. Superint endent
b. General Foreman
c. Cerk
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d. Dispatcher Nunber (2) (Existing, responsible for pickup
and stake body trucks.)
12.5.5 Night Shift

Sone provisions wWll need to be nade for second shift
di spat chi ng. One existing night shift truck driver (or one
under-utilized day shift driver) will have to be trained as a
di spatcher for second shift. The transportation system used
for night shift, however, could remain the way it is today with
no ill effects. Third shift would not be manned by the
di spatch office. That would be handl ed by arrangenent between
the transportation superi nt endent and t he requesters
superintendents.

12.5.6 Transportati on Equi pnent Transfer

Schedul e the equi pnent for turnover one weekend. Al |
pi ckup trucks, stake body trucks, truck tractors, and yard
jockeys would be delivered to the new central |ocation at the
end of the shift on Friday. The radio equipnent |ocated in the
di spatch area of warehouse #1 would be relocated over the
weekend to the new |ocation

The mai nt enance depar t ment wil | have previously
investigated their records and will have ranked those trucks
that should be slated for tenporary storage. This list will be
reviewed by the superintendent and general foreman of the new
departnent. Ten (10) pickup trucks and five (5) stake body
trucks will be selected for “retirenent.” These trucks wll

physically be nmoved, over the weekend, to an allocated storage

an



area in the Harvey yard. It is presuned that all radios, if
installed, will be renoved and remain at the main yard.

12.5.7 Activate Phase | of the Transportati on Departnent

Phase |, as proposed, could be inplenmented within three
weeks of an approval to go ahead, which could be schedul ed for
as early as Cctober, 1985. The cost to inplenent is estimted
at $3,500 to $4, 500. This would be to provide the facility.
Cost reduction is estimated at $65,040 by retiring fifteen (15)

vehicles immediately. See Exhibit Xl I-5 for cost reduction

estimtes for Phase I.
12. 6 Phase ||

12. 6.1 Departnment Personnel Sel ection and Manni ng

Phase Il manning requires no new hires. The personnel can
be selected from the existing Avondale work force. Phase ||
manning is as follows:

Transportation Departnent

a. Dispatcher nunmber (1)

b. Dispatcher nunber (3)

Qperating Procedure: Although the manager of the new
departnent will have the authority to determ ne his/her own
procedures, the following could be a “start” for the department.

Di spatcher  nunber (1)  will be responsible for the

followi ng vehicles:

lift trucks mule train
cherry pickers crawl er cranes
speci al transporters 30,000 Ib. Kal nar
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Di spatcher  nunber (3) wll be responsible for the
follow ng vehicles:

over the road trailers gondol as

railroad cars | oconoti ve cranes

m scel | aneous vehicles as directed

The responsibilities of dispatchers (1) and (3) have been
previously outlined. Existing procedures will remain in
effect, particularly the lift truck system The overall
managenent authority will be transferred to the superintendent
of the transportation departnent. Equi pnent assigned to a
particul ar superintendent such as the existing zoned |ift truck
systemw ||l remain as is.

Transportation equi pment transfer: Equi pnent assigned to
di spatcher (1) and (3) will take place at the end of the shift
Friday on the inplenmentation date of Phase I1.

The superintendent of the transportation departnment will
desi gnate zone parking of all vehicles under his jurisdiction
prior to the inplenentation date and duly instruct his general
f or eman.

12.6.2 Activate Phase |l of the Transportation Departnent

Phase |1, as proposed, could be inplemented with m ninmm
disruption as early as Decenber, 1985.

The estimated cost to inplenent Phase Il is intangible.
No facility cost is required. The only cost incurred would be

reassi gnnent of personnel with mniml disruption.
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The decision to reduce the transportation fleet by 23 nore
vehicles could be nmade after the activation. of phase |
utilizing 30 to 45 days experience.

Phase | and Il, conbined, wll reduce the transportation
fleet by 38 vehicles, which is a conservative reduction. The

conbi ned savings shown in Exhibit Xl|-5 are estinated at over
$325, 000 per year.
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Quantity (existing)

Quantity (proposed)
Drivers (existing)

Drivers (proposed)
Reduction in Drivers

Annual Labor Savings
at $30,000 w fringe

Equi pment  Reducti on

*Estimated Replacenent
Cost each

Pi ckup truck $10, 600
Stake body tk- $17,250
Trailer -$12, 750

Depreciation Reduction
S-year life

Pi ckup truck -$2,120
St ake body tk- $3,450

Trailer -$2, 550

Mai nt enance Reduction

Savings - SUBTOTAL

CENTRALI ZED TRANSPORTATI ON SYSTEM

ANNUAL COST SAVINGS ( ESTI NATE)

Pl CKUP
TRUCKS

27

7
(assune)

13

7

6
$180, 000

20

$42, 400

$29, 100

$251, 500

EXHBIT Xl1-1

STAKE BODY
TRUCKS TRATLERS
23 38
13 30
(assune)
13 9
13 7
— 2
$60, 000
10 8
$34, 500 $20, 400
$16, 080 $11, 946
$50, 580 $92. 346

Add back 2 additional personnel to staff departnent:

*Does not include radio equi pment

NOTE: Al
this study.

NET ANNUAL SAVI NGS

GROSS TOTAL $394, 426
$60, 000
$334, 42¢

vehicles included in the Mintenance Department were excluded from
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ANNUAL COST SAVINGS ESTIMATES

*VEHICLES EXISTING PEASE |
Stake Body Tr ucks 23 18
Pi ckup Trucks 27 17
Trailers 38 38
Equi pment  Reducti on |- 15
(Number of vehicles)
Annual Depravation -- $38, 450
Reduct i on
Annual Mai nt enance o $22, 590
Reduct i on
Annual Labor Reduction .- $
Annual Fuel Savings -- $ 7,500
(based on 10 gal /vehicle
week)
Agﬁg Preparation & Tenporary -- ($ 3.500)
I ce
$65, 040

TOTAL ANNUAL SAVINGS GO NG I NTO 1986 = $345, 926

*excl udes Maintenance Department vehicles

EXHBIT XlI-5

PHASE | |

13

7
30
23

$58, 850

$34, 536

$180, 000
$ 7,500

$280, 882
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